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1.0 INTRODUCTION 

This Health and Safety Plan (HASP) presents requirements and guidelines for work specific to 

the implementation of the 1994 Well Abandonment and Replacement Program (WARP) for 

EG&G Rocky Flats, Inc. (EG&G) at &e Rocky Flats Plant (RFP). It is in compliance with 

applicable sections of 29 Code of Federal Regulations (CFR) 1910.120, Hazardous Waste 

Operations and Emergency Response, and U.S. Department of Energy (DOE) Order 5480.11 

Radiation Protection for Occupational Workers. 

This HASP was prepared for employees of Jacobs Engineering Group Inc. (Jacobs) and its 

subcontractors and EG&G employees assigned to the project. This plan shall not be modified 

without written approval by the Project Manager or Corporate Health and Safety Manager 

(CHSM), the Program Health and Safety Manager, and EG&G as defined in the Environmental 

Restoration Health and Safety Program Plan. In addition, this plan will not be used by firms 

or persons not under contract to Jacobs without the written approval of Jacobs. This plan is not 

valid unless it is signed and dated by the Jacobs Project Manager, Program Health and Safety 

Manager, and CHSM. 

l 

I 

1 
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2.0 HEALTH AND SAFETY PERSONNEL 

2.1 INTRODUCTION 

I 

This section identifies personnel responsibilities for the management and implementation of this 

HASP. Figure 2-1 is an organization chart that includes health and safety personnel for the 

project. 

2.1.1 Corporate Health and Safety Manager 

The CHSM will provide oversight and review of activities conducted under this plan. CHSM 

duties include the following: 

review and approve significant changes and modifications to this plan; 

conduct audits on a periodic basis to ensure that the practices and procedures contained 

within this HASP are properly implemented; 

provide technical guidance as required; 

provide medical surveillance and health and safety records to the Program Health and Safety 

Manager; and 

provide final resolution for health and safety issues. 
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2.1.2 Program Health and Safety Manager 

The Program Health and Safety Manager is responsible for ensuring that the policies and 

procedures of this HASP are implemented. This responsibility includes making certain that all 
personnel designated to work are qualified according to medical surveillance and health and 

safety training consistent with Occupational Safety and Health Administration (OSHA) 29 CFR 

1910.120, DOE Order 5480.11 (DOE 1988), and EG&G site-specific Any 
significant changes to the HASP must be approved by the Program Health and Safety 

Manager. The Program Health and Safety Manager will investigate serious accidents onsite to 

determine causes and ways to prevent recurrence. The Program Health and Safety Manager will 

(1) review and approve the HASP; (2) ensure that all subcontractors comply with the 

specifications of this plan; (3) assist in planning, coordinating, and implementing project health 

and safety operations and services; (4) provide industrial hygiene/chemical safety and radiation 

safety guidance to the Health and Safety Specialist ( H S S ) ,  and the Health and Safety Officer 

(HSO); (5) ensure that health and safety records are maintained and updated; (6) conduct regular 

site audits, including audits of subcontractors, to ensure compliance with the HASP; (7) help the 

site crews maintain the site in compliance with the HASP; (8) maintain a working knowledge 

of applicable federal and state safety and health standards; and (9) provide interpretation of those 

standards, when required. 

. 

training. 

a 

The Program Health and Safety Manager is also responsible for ensuring that for all project 

activities conducted under this HASP, every reasonable effort will be made to limit radiation 

exposures of workers and the public, and releases of radioactive materials to the environment 

to levels that are as low as reasonably achievable (ALARA) in accordance with requirements set 

forth in DOE Orders 5400.5,5480.11, and the DOE RudioZogicaZ Control Manual (DOE 1994). 
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2.1.3 Jacobs Project Manager 

The Jacobs Project Manager is responsible for overall operations during fieldwork onsite, 

including safety of personnel during site activities. The Project Manager is responsible for 

implementation of the HASP and protecting surrounding facilities and any potentially affected 

communities. These responsibilities are shared with the EG&G Project Manager. The Project 

Manager for the WARP project is identified in Figure 2- 1. 

The Project Manager's' specific health .and safety duties include the following: 

managing the development and implementation of the site-specific HASP; 

performing periodic onsite inspections to make certain that the HASP is being followed; a 
coordinating with the HSS/HSO on health and safety matters; 

0 '  ensuring that resources are available for all health and safety requirements; and 

providing the appropriate monitoring and safety equipment necessary for implementing this 

HASP. 

The Project Manager has the ability to authorize the following safety-related suspensions: 

temporary suspension of field activities if health and safety of personnel are endangered, 

pending an evaluation by the Program Health and Safety Manager; and 
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temporary suspension of an individual from field activities for infractions of the HASP, 

pending an evaluation by the Program Health and Safety Manager. 

2.1.4 Health and Safety Specialist/Health and Safety Officer 

The EG&G title of HSS and the Jacobs title of HSO will be equivalent positions. EG&G’s 

Radiological Engineering (RE) and Industrial Hygiene will make certain the Jacobs HSO meets 

the requirements for the position of HSS. Therefore, in this HASP, the title HSS/HSO is a 

combination of the two titles and refers to one position. 

The HASP for the WARP at RFP is implemented by the HSSIHSO. The HSS/HSO and, 

ultimately, the Project Manager are responsible for the safe conduct of operations. 

The HSS/HSO specific health and safety duties include the following: 
a 

assisting the Project Manager and the Site Manager in implementing the HASP; 

reporting to the Program Health and Safety Manager on health and safety matters; 

providing a copy of the HASP to all field crews; 

I .  assisting the Site ManagedField Team Leaders with obtaining required health and safety 

equipment and maintaining equipment onsite; 

maintaining all site health and safety records and immediately reporting all safety-related 

incidents or accidents to the Project Manager; 
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directing health and safety activities onsite and conducting staff training and orientation on 

these activities; 

ensuring that current medical clearance and training documentation is available; 

implementing radiological guidelines; 

monitoring compliance with the WARP HASP and conducting site audits; 

maintaining a copy of the Jacobs Standard Operating Procedures (SOPS) as contained in the 

, Jacobs HASP; 

I 

overseeing contamination exposure reduction; a 
suspending work or otherwise limiting personnel exposures if this HASP appears to be 

unsuitable or inadequate, if the health or safety of personnel is endangered, or when he/she 

feels a work condition is radiologically unsafe. . 

directing personnel to change work practices if existing practices are deemed to be 

hazardous to the health and safety of personnel; 

removing personnel from projects if their actions endanger their health and safety or the 

health and safety of coworkers, other workers, or the environment; 

overseeing personnel decontamination at each site; 

implementing emergency procedures as required; e '  
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implementing radiological guidelines and coordinating and documenting activities to limit 

radiation exposures to levels that are ALARA; and 

monitoring and assuring that the HSST for the WARP is performing hidher duties correctly 

and is following all applicable procedures. 

2.1.5 Site Manager 

The Site Manager will be responsible for all administrative tasks at the facility. The duties of 

the Site Manager include (1) ensuring job site safety and implementing the HASP, (2) making 

certain that contract requirements are met, (3) informing facility personnel of activities that will 

be carried out in a particular month, (4) ensuring site permits are obtained before work begins 

at each site, (5) communicating with the project HSS/HSO about the schedule of work at the 

facility, and (6) verifying training/medical documentation and releases. 
a 

2.1.6 Health and Safety Specialist Training 

I 
I 

The Health and Safety Specialist in Training (HSST) will assist the HSS/HSO with implementing 

the HASP as deemed necessary by the Project Manager. The HSST’s responsibilities are as 
follows: 

ensuring that each individual within the HSST’s area of responsibility complies with the 

provisions of this plan, and documents safety practices; 

conducting prescreening for field radiological measurements to approve the area for 

fieldwork in Level D or modified Level D personal protective equipment (PPE) (An HSST 
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may only perform monitoring in an area that requires Level C or higher under the direct 

supervision of the HSS/HSO.); 

auditing safety practices used by onsite teams; 

providing onsite air monitoring for radiological and chemical contaminants during field 

activities (as required) using personal and real-time sampling instrumentation as outlined in 

this HASP; 

monitoring workers for heat or cold stress, and distributing health and safety equipment; 

communicating with command post for onsite activities; 

monitoring workers, equipment, and samples with radiation screening instruments; and 

initiating appropriate emergency procedures. 

The HSST will have the authority to stop work in the case of an imminent safety hazard or 

potentially dangerous situation. After stopping work, the HSST will immediately consult with 

the HSS/HSO. 

2.1.7 Subcontractors 

Subcontractors will implement and follow this plan. The following specific responsibilities are 

included: 
7 

Attend site-specific orientation and follow the requirements set forth in this plan. 

0 '  
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Provide to the HSS/HSO copies of Material Safety Data Sheets (MSDS) for all hazardous 

chemicals brought onsite. 

Provide copies of all training and medical authorizations required by 29 CFR 1910.120 to 

the HSS/HSO. 

Follow the direction of Jacobs health and safety personnel and take corrective actions on 

health and safety issues. 

2.1.8 EG&G 

The EG&G Health and Safety personnel and their responsibilities are listed below: 

ENVIRONMENTAL RESTORATION H&S OFFICER (ERHSO) - Keith Anderson 

The ERHSO’s duties include the following: 
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Manage and implement the Environmental Management Health and Safety Program. 

Ensure that a HASP is written for each Operable Unit (OU), and that subcontractors prepare 

site or task-specific HASPs. 

Provide support to Environmental Restoration Management (ERM) Project Managers. 
( 

Coordinate review of HASPs as required for ERM activities with the H&S Liaison Officer. 

Perform review and approval of ERM HASP field changes. 
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HEALTH & SAFETY LIAISON OFFICER (HSLO) - Lisa Nelowet 

The HSLO’s duties include the following: 

Coordinate health and safety activities with the E M S O  and the ERM Site Project 

Managers. 

Supervise the EG&G Site H&S Coordinators (SHSC) at each OU. 

Coordinate health and safety guidance for hazardous waste operations in W A S .  

Coordinate preparation and approval of HWA HASPS. 

Coordinate quarterly health and safety audits and inspections of health and safety programs 

and program documentations for subcontractors for hazardous waste operations. . 
j 

Perform formal audits of EG&G Hazardous Waste Operations Training Courses on an 

annual basis. The purpose of these audits is to ensure compliance with OSHA requirements 

for hazardous waste operations training. 

~ 

Coordinate review and approval of HASP field changes. 

SITE HEALTH & SAFETY COORDINATOR - Cathy Scott 

The Site Health and. Safety Coordinator’s duties include the following: 
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Evaluate EG&G and subcontractor work to verify compliance with the requirements of 

HASPS. 

Perform inspections for proper and appropriate use of PPE, monitoring and decontamination 

procedures, site control, and all required documentation. 

Alert the OU Site Project Manager, HSLO, and the ERHSO of health and safety violations 

at OUs. 

Provide health and safety support for EG&G employees. 

~ 
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3.0 FACILITY CHARACTERISTICS 

The following text discusses the site description, history, and physical features. 

3.1 SITE DESCRIPTION 

RFP is located northwest of Denver, Colorado. The plant consists of approximately 6,550 acres 

of federally owned land. Major process buildings are located within a Protected Area (PA) of 

approximately 400 acres. The PA is surrounded by a buffer zone of approximately 6,150 acres. 

The entire facility is bound by State Highway 93 on the west, State Highway 128 on the north, 

Indiana Street on the east, and State Highway 72 on the south. 

The project's location in relation to the Denver area is shown in Figure 3-1. Major structures 

and roads are shown on the RFP General Map presented in Figure 3-2. Figure 3-3 is a map of 

RFP buildings and structures. 

0 

The wells to be abandoned, geophysically logged, and installed are located within the perimeter 

of RFP. Some of the WARP wells are located in areas of potential or known soil or 

groundwater contamination. Soil disturbance permits will be obtained for locations where 

intrusive work will be performed. Radiation Worker Permits will be obtained where required. 

3.2 SITE HISTORY 

RFP began operations in 1952 and is currently under the administration of DOE as part of the 

nationwide nuclear weapons development, production, and research complex. Primary 

production activities at the plant include fabrication of nuclear weapons components from 

beryllium, plutonium, stainless steel, and uranium; assembly of components; and chemical 

0 '  
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recovery and purification of recyclable transuranic radionuclides. The major classes of waste 

generated at the plant include hazardous waste, radioactive waste, low-level and transuranic 

mixed (radioactive and hazardous) waste, refuse, and sanitary waste. 

Accidental releases of waste occurred during two major fires in 1957 and 1969; in 1974, when 

both plutonium and tritium were released into the air; and when cutting oil contaminated with 

plutonium leaked from corroded barrels stored outdoors. 

I 

The U.S. Environmental Protection Agency published the final decision to add RFP to the 

National Priorities List in the October 4, 1989 Federal Register. Cleanup at RFP is being 

conducted under two major environmental laws: (1) the Comprehensive Environmental 

Response, Compensation, and Liability Act of 1980 (CERCLA, better known as Superfund), 

which addresses inactive and radioactive areas at the plant; and (2) the Resource Conservation 

and Recovery Act (RCRA), which addresses past and active storage and disposal areas of the 

plant. 

3.3 PHYSICAL FEATURES 

The natural environment of RFP and vicinity is influenced primarily by its proximity to the 

Front Range of the Rocky Mountains. The plant is directly east of the Rocky Mountains at an 

elevation of approximately 6,000 feet above sea level. RFP is located on a broad, eastwaxd- 

sloping plain of overlapping alluvial fans. These fans extend approximately 5 miles eastward 

from the Rocky Mountains. The Continental Divide is located approximately 16 miles west of 

the plant. The operational area of the plant is located near the eastern edge of the fans on a 

terrace between stream-cut valleys (North Walnut Creek and Woman Creek). 
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3.4 BIOLOGY 

Animal life inhabiting RFP and its buffer zone consists of species associated with western prairie 

regions. These include a number of small carnivores such as coyote, red fox, striped skunk, and 

long-tailed weasel, which could be Carriers of rabies. A profusion of small herbivores can be 

found throughout the plant site and buffer zone consisting of species such as the pocket gopher, 

white-tailed jackrabbit, and the meadow mole. Bull snakes and rattlesnakes are the most 

frequently observed reptiles. Eastern yellow-bellied racers and scorpions have also been seen, 

and western plains garter snakes are found in and .around many of the ponds. 

3.5 PROJECT DESCRIPTION 

A WARP has been initiated by DOE under the direction of the Environmental Restoration 

Management (EM of EG&G. Jacobs has been contracted to perform the program in which 

selected wells will be abandoned or installed during fiscal year 1994. 

0 

Procedures exist for most of the tasks to be performed under this project. EG&G RFP 

procedures for field operations and geotechnical activities are in Rocky Flats Plant Environmekal 

Management Division Operating Procedures Manual, Volumes I and 111, respectively (EG&G 

Jacobs and RFP SOPs 

are available at the Jacobs Denver office. RFP SOPs are also available at the EG&G Interlocken 

Library. 

I 1994a; EG&G 1994b). Jacobs procedures are included in Appendix B. 

The scope of work for the WARP will include the following field activities: (1) abandoning 43 

monitoring wells that have been determined to be no longer necessary or viable, (2) installing 

16 groundwater monitoring wells, (3) geophysically logging/video taping 23 piezometers, and 

(4) land surveying the wells listed above. Soil samples will be collected from new boreholes 

I 
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and waste characterization samples will be obtained from abandoned well materials that are 

contained in drums. Table 3-1 lists the well numbers, depth, and associated activity. Figure 

3-4 shows the locations of the wells and boreholes in reference to the RFP area. 

Many of the wells proposed for abandonment within the PA are in hard-to-access areas. 

Hazards are created by overhead pipelines, overhead electrical wiring, and building overhangs. 

Other hazards are created by subsurface utilities and the necessity to perform work in proximity 

to buildings. In outlying areas, uneven terrain and loose soils create hazards and make drill rig 

access difficult. 

The specific tasks covered by the plan are as follows: 

traveling to and from monitoring well and borehole locations; 

conducting coring/drilling/abandoning at well locations; 

data collecting activities; 

geophysical borehole logging; 

well installation; 

surface soil sampling; 

land surveying; 

health and safety monitoring; 

personnel decontamination; and 

equipment decontamination. 

This HASP does not include worker protection inside confined spaces or work inside buildings 

other than the field trailers. This plan only includes outdoor tasks performed during daylight 
I 

hours. 
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TABLE 3-1 
WELL ABANDONMENT AND REPLACEMENT SUMMARY 
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TABLE 3-1 
WELL ABANDONMENT AND REPLACEMENT SUMMARY 

0988 Abandon in Place 

1088 Abandon in Place 

4509 1 Abandon in Place 

45191 Abandon in Place 

45291 Abandon in Place 

42893 Abandon in Place 

I 24093 I Pull I I 

P I 74.193 I Rlll I I 

Note: If the TED wells with undefined activities sro in IHSSs not discussed in this HASP, the plan must bo revised before activities a m  performed. 
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4.0 GENERAL HEALTH AND SAFETY REQUIREMENTS 

I 4.1 PERSONNEL TRAINING REQUIREMENTS 
I 

All site personnel are required to be trained in accordance with the 29 CFR 1910.120 regulation 

covering Hazardous Waste Operations and Emergency Response and DOE Order 5480.11 (DOE 

1988), Radiation Protection for Occupational Workers. 

4.1.1 Supervisor Training 

The HSWHSO and Site Manager must complete the basic 40-hour training course; three days 

of on-the-job training; first aid training; and at least eight hours of supervisor training, which 

is specialized training for managing hazardous waste operations. The eight hours of specialized 

training will include instruction covering the Jacobs health and safety program, employee 

training program, PPE program, spill containment procedures, and health hazard monitoring 

procedures and techniques. 

0 

4.1.2 Preassignment Training 

All field employees must complete ille 40-hour basic health and safety training requ,:ed under 

29 CFR 1910.120 and an eight-hour annual refresher training course thereafter. Certificates 

verifying completion of these training courses will be maintained in the health and safety files 

for each individual working onsite. 
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4.1.3 First Aid and Cardiopulmonary Resuscitation Training 

At least one site employee must have first aid and cardiopulmonary resuscitation (CPR) training 

consistent with the requirements of the American Red Cross Association, and blood-borne 

pathogens control training. 

4.1.4 Three-Day On-The-Job Training 

, All employees will be required to receive a minimum of three days of on-the-job training 

documented by an experienced supervisor. This training will include, but is not limited to, the 

following: 

work practices by which the employee can minimize the risk from hazards; 

a site orientation tour; 

identification of Contamination Reduction and Exclusion Zones; 

identification of potential hazards associated with the performance of tasks assigned to the 

individual; 

applicable hazard mitigation requirements; and 

emergency procedures including location and use of emergency communications, first aid, 

spill procedures, fire equipment, and eyewash. 
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Supervised onsite training time will be documented in the Site Manager’s logbook and on a data 

0 

sheet to be kept in the individual’s onsite health and safety file. A copy will be forwarded to 

K. O h m ,  Health and Safety Administrator in the Jacobs Corporate Health and Safety Office. 

4.1.5 Site-Specific Safety Orientation Meeting 

A site-specific safety orientation meeting will be conducted for all field employees, including 

subcontractors, before starting field or laboratory activities. The following topics will be 

discussed at this meeting: 

. 
a. 

. 

names of health and safety personnel and alternates responsible for site health and safety; 

health and safety organization; 

locations where the site-specific health and safety plan can be found; 

hazards at the site; 

hazard communication program; 

exposure risk; 

PPE to be used; 

personnel and equipment decontamination procedures; 

air monitoring; and 

emergency procedures. 

All field personnel must be provided a copy of this HASP and are responsible for reading it. 

At the end of theLmeeting, attendants will be informally quizzed to assess their understanding 

of the health and safety requirements. In addition, they will sign a safety compliance agreement 

form stating that they have read, understand, and agree to comply with the provisions of the 

HASP. Anyone refusing to sign the form will be prohibited from working at the site. 
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When a new employee has been assigned to the site, the HSS/HSO must present a similar 

briefing to the new employee before he or she participates in any field activities. All new 

employees must sign the safety compliance agreement form before beginning fieldwork at RFP. 

4.1.6 EG&G T r a h g  

Before beginning work on WARP sites, all site personnel must receive the appropriate training 

provided by EG&G that is discussed in the following sections. 

4.1.6.1 Radiation Training 

Before beginning work on WARP sites, all site personnel who perform fieldwork at RFP must 

successfully complete the Radiation Wprker Training Course (or equivalent) provided by EG&G. 

The training will be commensurate with job assignments and in accordance with DOE Order 

5480.11 (DOE 1988) requirements. The DOE Radiological Control Manual (DOE 1994) may 

0 

be an additional reference for radiation training requirements. 

4.1.6.2 General Emrdoynent Training 

Before beginning work on WARP sites, all Jacobs employees and subcontractors who perform 

fieldwork at RFP must successfully complete the eight-hour Site Orientation General Employee 

Training Course provided by EG&G. 
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4.1.6.3 Site Visitors 

Site visitors may include EG&G personnel, regulators, or other people who wish to observe the 

fieldwork with the permission of the EG&G WARP Project Manager. Access to the site by 

visitors not directly involved with routine integrated operations will be restricted as follows: 

All site visitors must sign in at a site security station located at the site boundary or give 

their names to the site geologist and HSS/HSO, who will record them in log books 

(permanent field record). 

All site visitors must be cleared at the site security station by the Site Manager or the 

EG&G WARP Project Manager before obtaining access to the Support Zone. 

Site visitors entering the Exclusion Zone will be strictly limited. The Site Manager and 

HSO/HSS must approve entry, and the visitor must provide medical, training, and fit test 

documentation. 

a 

All visitors will receive a site-specific safety briefing and will be escorted to sites. Visitors 

in areas requiring Level A or B PPE will not be allowed. Visitors in areas requiring Level 

C PPE must have 24-hour OSHA with eight-hour annual refresher training, site-specific 

health and safety training, a current fit test, and the Project Managers’ and Health and 

Safety Coordinator’s concurrence in addition to the requirements already listed. 

All site visitor access must be clearly documented, and visitors must comply with all 

provisions of the 1994 WARP HASP. 
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4.1.7 Record Keeping 

.I 

Original records required by 29 CFR 1910.120 are maintained in the Jacobs Corporate Health 

and Safety Office and the Jacobs support trailers. The Site Manager is responsible for verifying 

required training, medical monitoring, and maintaining auditable copies of the records at RFP. 

This information can be verified on the Health and Safety Training and Medical Monitoring 

Summary Wallet Card or Health and Safety Training and Medical Monitoring Summary Report 

carried by the employee. Copies of current motor vehicle licenses will also be maintained for 

all personnel operating motor vehicles. 

4.2 MEDICAL MONITORING 

All field employees will be active participants in the medical monitoring program. All medical 

examinations will be performed by or under the supervision of an occupational physician 

approved by Jacobs. The medical monitoring program is described in the Jacobs SOP 1.1, 

Medical Monitoring Program (Appendix A). Radiological exposure monitoring will be 

conducted in accordance with the requirements of DOE Order 5480.11 (DOE 1988) and the 

a 

procedural guidance (or equivalent) in EG&G Health and Safety Practices Manual (HSP) 

(EG&G 1994c) HSP 4.05, Access to Employee Medical and Exposure Records; HSP 18.07, 

External Radiation Dosimetry; and HSP 18.-19, Criteria and Actions for Potential Intakes. 

I 

4.2.1 Baseline Examination 

Before being assigned to a hazardous or a potentially hazardous activity involving exposure to 

toxic materials, each employee must receive a baseline examination. The examination is 

intended to determine whether the employee is able to perform his or her job without undue risk 

to himself or herself, fellow employees, or to the public; and to provide a baseline against which 
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future examinations can be measured. Specific elements of the examination are detailed in SOP 

1.1 (Appendix A). A "fit for work duty" medical clearance and a clearance to wear a respirator 

are required for fieldwork. 

4.2.2 Annual Examinations 

Each individual will receive an interim medical review or periodic medical examination annually 

as designated by the CHSM. These examinations are to be used for comparison with the 

baseline examination to detect any early indication of changes in health status, whether work 

related or of a nonoccupational origin. These examinations will also be performed when an 

overexposure may have occurred or when an employee exhibits symptoms of overexposure. 

. 

The interim medical review includes an interim questionnaire, updated Hazardous Materials and 

Site Activity report, and laboratory analysis to compare with the baseline examination. The 

physician may request approval from the CHSM for special examination procedures for 

additional testing if he or she finds it necessary. The interim medical review will be given the 

first year after the baseline examination and every other year thereafter. Specific protocol for 

this examination is listed in SOP 1.1 (Appendix A). 

The periodic medical examination includes a thorough examination similar to the baseline 

examination but not including an electrocardiogram or chest X-ray, except where noted. The 

periodic medical examination will be given the second year after the baseline examination and 

biennially thereafter. Specific protocol for this examination is listed in SOP 1.1 (Appendix A). 

A baseline bioassay program will be implemented. Jacobs and its subcontractors will follow 

Section 5.7 of HSP 18.20 which establishes baseline bioassay requirements. Note that the 

"Contract Coordinator" and RE are responsible for determining the requirements for baseline 
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bioassay. For "special projects,'' the RWP will specify the requirement. It is understood that 

EG&G Internal Dosimetry department will provide the necessary medical, laboratory, tracking, 

and notification services. 

.a 

4.2.3 Exit Examination 

Enrollment in the medical monitoring program will end when the employee terminates the 

program or the company. At that time, an exit examination for the employee is required. The 

exit examination is identical to the baseline examination except it does not include the respirator 

fit test. Specific protocol for this examination is listed in SOP No. 1.1 (Appendix A). The 

CHSM must be contacted with any requests for waivers. 
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5.0 HAZARD EVALUATION 

The activities included in this HASP present potential chemical, physical, radiological, and 

biological exposure hazards, which may be encountered during the conduct of work at RFP. 

The following sections discuss those hazards and means of controlling them. 

5.1 HAZARD ASSESSMENT 

The potential hazards for chemicals of concern are discussed in this section. These chemicals 

are located primarily within the soils and groundwater in the areas to be investigated. 

Historical information was obtained from the RFP Historical Release Repon (EG&G 1992) and 

data furnished to Jacobs by the EG&G 1994 WARP Project Manager, including previous 

groundwater sampling data. 

A summary of suspected contaminants of concern along with OSHA, American Conference of 

Government Industrial Hygienists, and National Institute of Occupational Safety and Health 

(NIOSH) exposure limits for each contaminant.of concern are presented in Table 5-1. Table 5-2 

presents the target organs, routes of expected exposure, and acute and chronic overexposure 

symptoms. Table 5-3 provides the same information for radionuclides. For ease of employee 

use, all information is presented in tabular format. 

5.2 PROJECT TASK ANALYSIS 

To generate the analysis for the WARP, the following assumptions were used to qualify the 

magnitude of the chemical and radiological hazards: 
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TABLE 5-1 
CHEMICAL HAZARD SUMMARY 

OSHA 
PEL 

CHEMICAL NAME fDDlll) 

Chloroform (Trkhloromethane) 

Carbon Tetrachloride 

PCBs (Arochlm-1260) 

Beryllium .002 mg/ms 

Chromium 1 ma/ms 

ACGIH 
TLV 

[DDm) 

5 (B) 

0.5 mg/mJ 

STEL 
(PPml 

2 

2 

1 .ooo 
300 

Smg/mJW 

.025 mg/ms 10 mg/ms 

NE 

X 

X 

- 
IP 

re\n 
11.42 

11.47 

UNK 

- 
- 
- 
N/A 

N/A 

BOILING 
POINT 
rR 

143 

1 70 

689-734 

4532 

4788 

VAPOR 
PRESSURE 

Imm) 

160 

91 

.00006 

1 

0 

FLASH 
POINT 

m 
NIA 

N/A 

UNK 

N/A 

NIA 

NOTES: UnHs are as specified In the column headings unless otherwise noted. 
(A) NIOSH Identified Carcinogen 
(B) ACGlH Carcinogen 

ABBRNIATIONS/ACRONYMS: ACGIH = American Conference of Government lndustrhl Hyglenists 
eV = electonvolt 

IP = lnhahble Particles 
LEL = LowerExposureUmR 

mm = millimeters 

IDu.1 = lmmedutely Dangerous to Ltfe or Health 

mg/m3 = milligams per cubic meter 

N/A 
NE 

NlOSH 
OSHA 

PEL 
PPm 
REL 

STEL 
TLV 
UEL 

= nat applicable 
= noneglven 
= National Institute of Occ~pational Safety and Health 
= Occupational Safety and Health Administation 
= Permissible Expoaure UmH 
= parts per million 
= Recommended Exposue UrnW 
= SM-term Exposure UmH 
= Threshold UmR Value 
= Upper Exposure UmH 

UNK = unknown 
'F = degreesFahrenhelt 
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TABLE 5-2 
OVERWOSURE SYMPTOMS 

TARGET 
ORGANS 

___ ~~ ~ ~~ 

ROUTES OF IRRITANT ACUTE OVEREXPOSURE CHRONIC OVEREXPOSURE 
EXPOSURF SYMPTOMS lNCL-- 

Chloroform Liver, Kidneys, Heart, Inhalation, Contact X Dizziness, mental dullness, nausea, Liver damage. An experinental teratogen 

Beryllium 

NOTES: 
CNS = Central Nervous System 

PCBS = polychlorinated biphenyls 

- 

Eyes, Skin headache, and fatigue. Anesthesia. and tumorigenic agent. ' 

Lungs, Skin, Respiratory Inhalation, Contact X Weakness, skin eruption, pulmonary Berylliosis: an experinental carcinogen; 

I 

Carbon Tetrachloride 
System edema, skin ulcers, and rhinitis. neoplastigen and turnorigen. 

CNS, Eyes, Lungs, Liver, Inhalation, Absorption, I X CNS depression, nausea, vomiting, Liver, lung, and kidney damage. 

Chromium (metal) 

PCBs (Arochbr-1260) 

Kidneys, Skin Contact headache, dizziness, and confusion. Detmatitii and cancer. 
Respiratory System Inhalation Fibrosis of lungs. An experimental tumorigen 

Skin, Eyes, Liver Inhalation, Absorption, X Acne, dermatitis. Liver damage. 
and carcinogen. 



TABLE 5-3 
RADIONUCLIDE HAZARD SUMMARY 

Americium(4)(s) 

Plutonlum(4](s) 

TrItium(8) 

1 ~ranium(4)(~) 

BO I LING VAPOR DAC OSHA ACGIH NIOSH 
REL (3) STEL IDLH POINT con PRESSURE (mm) (u Ci/ml) Matrix PEL (1) TLV M 

2E-12 

2E- 12 
1 mm @ 34'F 2E-05 

2E-11 

NIA 

NIA 

2,607 

3,232 

- - - - - S 

S 

SIW 

S 

- - - - - 
- 212 - - - - 

NIA .2 mglmr .2 mglmr .2 mg/mr .6 mglmr 30 mglms 9.81 8 

NOTES: 
(1) OSHA Exposure Limit 
(2) ACGiH Exposure Limit 
(9 NlOSH Exposure Limit 
(4) 1 jm AMAD particks 
(5)  Lung Retention Class W 
(9 HTO 
(71 Lung Retention Class Y m 

b 
ACGiH = American Conference of Govwnment IndwMal Hygienists 

atm = atmosphere 
DAC = Derived Air Concentration 
IDLH = lmmdlately Dangerous to Life or Health 
LEL = Lower Exploske Limit 

mm = millimetsr 

N/A = notapplicable 

PEL = Permissible Exposure Limit 
ppm = paits per million 

STEL = Short-Tern Exposure Limit 

mg/mr = milligrams per cubic meter 

NlOSH = National Institute of Occupational Safety and Health 

OSHA = Occupational Safety and Health Administation 

s = sol1 

TLV = Threshold Limit Value 
UEL = Upper Explosive Limit 

W = w a t e r  
T = degreesFahrenheR 

pCVrnl = microcuries per milllliter 



Steo 
~ ~~ 

(2) Borehole geophysical 
logging 

(3) Equipment 
decontamination 

(4) Multi-layer sampling 

TABLE 5 4  
TASK HAZARD ANALYSIS 

(continued) 

Hazard 

Use of radioactive source 
tools 

Contact with potentially 
contaminated 
groundwater and soils 

Additional hazards as 
listed in Step 1 

Contact with potentially 
contaminated rinse water 

Additional hazards as 
listed in Step 1 

Radioactive contamination 

High pressure steam 
cleaning 

Exposure to airborne 
radioactive and chemical 
contaminants 

Contact with potentially 
contaminated 
groundwater 

Mechanical hazards 
operating winch 

Controls 

Monitoring per Section 
6.0. 

Personnel will use PPE as 
required by Section 8.0. 

Controls as provided in 
step 1. 

~ ~ 

Personnel will use PPE as 
required by Section 8.0. 

Controls as provided in 
Step ,1 .  

Screening for release per 
Section 6.0. 

Personnel will use PPE as 
required in Section 8.0. 

Attend Main 
Decontamination Facility 
Standard Operating 
Procedure Training. 

Follow instruction 
provided by the sub- 
contractor operating the 
decontamination facility. 

Real-time and integrated 
sampling per subsections 
of Section 6.0. 

Personnel will use PPE 
given in Section 8.0. 

Heavy equipment 
procedures per Section 
5.4.1. 
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TABLE 5 4  
TASK HAZARD ANALYSIS 

(continued) 

Hazard 

Pedestrian traffic 

Aboveground utilities 

Manual material handling 

Heat stress 

Cold stress 

Controls 

Site control wilt be 
maintained per Section 
7.0. 

Utility clearance will be 
maintained per Section 
5.4.2. 

Personnel will follow safe 
lifting practices per 
Section 5.4.5. 

Heat stress monitoring per 
Section 5.4.9.1. 

Cold stress monitoring per 
Section 5.4.9.2. 
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The work to be conducted under this HASP is in open areas with no impediments to natural 

ventilation. Exceptions to this assumption include those activities conducted adjacent to 

buildings. 

All engineering, PPE, and procedural requirements will be followed and enforced to limit 

radiation exposure to ALARA and chemical exposure not to exceed the levels in Table 5-1. 

Inhalation and dermal contact with contaminated particulates resuspended in the atmosphere, 

either by work conducted under this plan or natural forces, will be the primary routes of 

exposure for chemical contaminants and alpha radiation. Airborne alpha radioactivity will 

be sampled during'work activities. If sampling results are equal to or greater than 10 

percent of the derived-air concentration (DAC) defined in DOE 5480.11 and the DOE 

e .  Radiation Control Manual, actions to be taken will be determined with EG&G RE. 

Alpha, beta, and gamma radiation levels will be noted during preactivity surveys. If levels 

of each type of radiation are within acceptable limits as defined in DOE 5480.11 and the 

DOE Radiation Control Manual, work will proceed unimpeded. Actions to be taken when 

unacceptable radiation levels are noted will be determined in conjunction with EG&G RE. 

5.3 TASK HAZARD ANALYSIS 
J 

Following is a discussion of hazards associated with tasks to be performed under this plan. The 

discussion is presented in Table 5-4. Tasks have been separated into discrete steps and for each 

step identified, hazards and corresponding hazard control methods are listed. Hazards associated 

with individual industrial hazardous substance sites (IHSSs) and activities, as well as other health 

and safety issues, will be reviewed in daily tailgate safety meetings. 
\ 
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5.4 PHYSICAL HAZARDS 

Potential physical hazards associated with field activities at the site include heavy equipment; 

electrical; utilities; noise; lifting; slips, trips, and falls; splashes and spills; precariously 

positioned objects; heat and cold stress; ultraviolet light; adverse weather; confined space entry; 

and illumination. The following sections outline the methods of control to be used for the 

hazards associated with the WARP. 

5.4.1 Heavy Equipment 

Heavy equipment, primarily drill rigs, used onsite is under the direct control of the subcontractor 

performing the work. The subcontractors will provide a copy of their company's Health and 

Safety Program Plan to the site HSSIHSO, as stated in the subcontract. The subcontractor is 

responsible for maintaining the equipment in good working order and operating it safely. All 

heavy equipment will have audible backup alarms in working condition, moving parts will be 

guarded, and hydraulics and rigging will be in good condition. Jacobs personnel will not work 

near equipment judged to be unsafe because of deterioration, missing parts, obvious defects, or 

improper operation. Jacobs personnel will report any unsafe condition to the HSS/HSO or the 

Site Manager. The HSS/HSO is responsible for ensuring that the subcontractor promptly 

corrects reported problems. Drill rig operation will be discussed in daily safety meetings 

(required by EG&G Construction Management) to include the location of "Kill Switches." 

The subcontractor will be responsible for making provisions to ensure the safety of the 

equipment operator and other personnel operating equipment in areas with steep embankments 

or unstable ground. Operation of heavy equipment in such areas will be avoided whenever 

possible. 
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TABLE 5 4  
TASK HAZARD ANALYSIS 

(1 ) Piezometric and well 
installation/a bandonment 

Hazard 

Exposure to  airborne 
radioactive and chemical 
contaminants 

Dermal contact with 
radioactively and 
chemically contaminated 
soil and water 

Mechanical and hydraulic 
hazards 

Noise exposure 

Vehicular and pedestrian 
traffic 

Electrical 

Underground and 
aboveground utilities 

Manual material handling 

Falling objects 

Heat stress 

Cold stress 

Controls 

Real-time and integrated 
sampling per subsections 
of Section 6.0. 

Personnel will use PPE 
given in Section 8.0. 

Heavy equipment 
procedures per Section 
5.4.1. 

Noise monitoring will be 
conducted and hearing 
protection provided as 
needed per Section.6.5. 

Site control will be 
maintained per Section 
7.0. 

Clearances will be 
maintained per Section 
5.4.2. 

Utility clearance will be 
performed per Section 
5.4.3. 

Personnel will follow safe 
lifting practices per 
Section 5.4.5. 

Hard hats, steel-toed 
boots, and safety glasses 
will be worn per Section 
8.0. 

Heat stress monitoring per 
Section 5.4.9.1. 

Cold stress monitoring per 
Section 5.4.9.2. 
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Step 

(2) Borehole geophysical 
logging 

(3) Equipment 
decontamination 

TABLE 5 4  
TASK HAZARD ANALYSIS 

(continued) 

Hazard 

Use of radioactive source 
tools 

Contact with potentially 
contaminated 
groundwater and soils 

Additional hazards as 
listed in Step 1 , 

Contact with potentially 
contaminated rinse water 

Additional hazards as 
listed in Step 1 

Radioactive contamination 

High pressure steam 
cleaning 

Controls 

Monitoring per Section 
6.0. 

Personnel will use PPE as 
required by Section 8.0. 

Controls as provided in 
step 1. 

Personnel will use PPE as 
required by Section 8.0. 

Controls as provided in 
step 1. 

Screening for release per 
Section 6.0. 

Personnel will use PPE as 
required in Section 8.0. 

Attend Main 
Decontamination Facility 
Standard 0 perat ing 
Procedure Training. 

Follow instruction 
provided by the sub- 
contractor operating the 
decontamination facility. 

I wp\flata\hapwap\taMe.5-3 wpf 

5-8 Recycled 



Health and Safety Plan for the 1994 Manual: RFPERM-9440018 
Well Abandonment and Replacement Program Section: 5.0, Rev 0 

Page: 5-9 
Organization: Environmental Restoration Management 

Drilling activities involve a number of hazards including, but not limited to, the following: 

injuries from flying debris, being caught in machinery, hydraulic failures, unguarded points of 

operation, airborne particulates, equipment rollover, and other hazards associated with the 

transportation and use of drill rigs. The Jacobs SOPS for drilling equipment are included in 

Appendix B. All drilling equipment will undergo an OSHA inspection by EG&G Occupational 

Safety before use in the field. 

I 

5.4.2 Electrical 

Aboveground elec,ical lines may present a hazard to team members during fielc, activities. A 

safe distance (minimum of one mast length) from overhead lines must be maintained at all times. 

If overhead lines are encountered, EG&G Occupational Safety or Construction Management will 

be contacted for guidance on EG&G acceptable clearance distance. However, minimum 

distances will be determined by OSHA and the Jacobs Safety Manual, Section 10, General Work 

Practices (Jacobs 1991). Belowground electrical lines should not pose a hazard as long as the 

excavation or drilling permit is obtained through the correct process. All hard-line electrical 

outlets will require a ground fault circuit interrupter. 

5.4.3 Other Underground and Aboveground Utilities 

Utility lines and gas pipelines, both underground and aboveground, may pose a safety hazard 

to team members. Workers must not rest on any pipelines or place any equipment on the 

pipelines at any time. The location of utility lines must be determined before hand augering. 

This will be done by EG&G Construction Management. A soil disturbance permit or land use 

permit is issued to confirm this. No hand augenng or soil-gas survey will take place before 

identification of underground utility lines in conjunction with EG&G RFP personnel (EG&G 

excavation specialist) and appropriate representative(s) of the utility company(ies). All lines will 

. Recycled IwpfJ h:\wp\flats\hspwarp\wsrp.drt April 28. 1994 



Manual: RFP/ERM-94-oOO18 Health and Safety Plan for the 1994 
WcU Abandonment and Replacement Program Section: 5.0, Rev 0 

Organization: Environmental Restoration Management 
Page: 5-10 

be considered live unless proven otherwise. Utility clearance will be completed before work 

begins at each hand-augering site or soil-gas sampling location. The Jacobs SOP for utility 

clearance (SOP 7.7), which uses hand augering to confirm the absence of buried utilities, will 

be used as directed by the HSS/HSO. A copy of the Jacobs SOP 7.7 is provided in Appendix 

B. 

I 

5.4.4 Noise 

The main sources of noise for this project are concrete saws/corers, heavy equipment, vehicles, 

and electric generators. Sound level monitoring equipment will be used during operations to 

determine actual noise levels. The personal exposure limit for noise is 85 decibels on the 

A-weighted scale (dBA). Hearing protection will be used when noise levels are greater than 85 

dBA. Employees will participate in the Jacobs Hearing Conservation program defined in the 

Jacobs Hearing Protection Conservation Policy (Appendix B). 
a 

5.4.5 Safe Lifting 

Improper lifting can result in injuries to the person performing the lift as well as damage to 

property and equipment. To prevent injuries and property damage from occurring, the following 

practices shall be followed: 

Lifting shall be performed with the back in a natural position, the load positioned close to 

the body, using the legs to lift. 

When objects weigh more than 60 pounds, two or more people shall perform the lift or 

material handling equipment shall be used. 
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Lifting or "weight" belts shall be used when performing repeated or heavy lifting. 

Lifting techniques and practices will be discussed during site orientations and repeated 

during safety briefings as needed. 

5.4.6 Slips, Trips, and Falls 

During the course of the project, hazards that could result in slips, trips, and falls will be 

present. Examples of slip, trip, and fall hazards include walking in areas with uneven open 

terrain and areas with trash and clutter or other obstacles. The following subsections detail these 

hazards and provide the practices to be followed for controlling each type. 

5.4.6.1 Walkin? and Working in ODen Terrain 

Typical hazards found in open work areas include the following: 

vegetation clumps; 

trash and debris; 

tools and equipment; and 

holes, small ditches, and mounds of soil; 

ice, snow, mud, or other slippery surfaces. 

To prevent injury caused by inadvertent encounters with the above hazards, the following 

practices shall be followed: 

Upon arrival at a worksite, the area will be inspected to identify tripping or slipping 

hazards. 
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Upon identification, identified tripping and slipping hazards shall be moved, as practical, 

from the work area or be conspicuously marked. 

Marked hazards will be reviewed with other members of the field crew. 

Good housekeeping with personnel cleaning as work progresses will be practiced to prevent 

tripping over tools, equipment, or trash. 

Footwear appropriate for site conditions will be worn. 

5.4.6.2 Housekeeping 

Daily housekeeping shall be performed to remove trash and clutter. To perform housekeeping 

duties, the following practices shall be followed: 

Work areas and sites shall be kept free of trash and clutter as work progresses through each 

day. 

The Site Manager shall schedule weekly or daily housekeeping duties as necessary to 

maintain work areas and keep the support site free of clutter or trash. 

Building exits, fire extinguishers, electrical disconnects, and breaker boxes shall be 

maintained free of obstructions. When observed, obstructions shall be removed 

immediately. 

Chemicals, samples, or other hazardous substances are prohibited within eating and drinking 

areas. 
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Trash containing food or other similarly spoilable refuse shall be bagged and disposed of 

daily. 

Snow and ice shall be removed daily or more often, as necessary, from steps, walkways, 

porches, and other areas before the area is used. 

5.4.7 Splashes and Spills 

Field personnel will wear appropriate PPE as described in Section 8.0 of this HASP to prevent 

potential dermal exposure to accidental splashes and spills that may occur during drilling and 

decontamination activities. 

Spill Control. Precautionary measures (e.g., polyfilm, dike, berm) will be taken to contain 

spills as part of site preparation. A supply of spill control materials and equipment, such as 

sorbent material, shovels, drums, and plugs, will be maintained onsite. All personnel have 

received training in spill control and emergency response as part of the required 40-hour 

training. 

0 

5.4.8 Precariously Positioned Objects 

Field personnel will become familiar with the general area and the potential physical hazards that 

would be associated with debris or objects that may be piled or scattered around the sites. If 

objects are stacked in an unsafe manner, the HSSIHSO will notify the EG&G Contractor’s 

Technical Representative (CTR). Field activities will not begin until facility personnel remove 

or restack the objects in a safe manner. 
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5.4.9 Heat and Cold Stress 

Season-dependent heat and cold stress are anticipated hazards for the work performed at RFP. 

5.4.9.1 Heat Stress 

Site employes must learn to recognize and treat various forms of heat stress through preventive 

heat stress management, especially when higher levels of PPE are required. In temperatures 

above 75 degrees Fahrenheit (OF), the following rules shall be followed and will be monitored 

by the HSSIHSO: 

Have workers drink 16 ounces of water before beginning work (e.g., in the morning or 

after lunch). Provide disposable, 4-ounce cups and water that is maintained at 50 to 60°F. 

Urge workers to drink 1 to 2 cups of water every 20 minutes, for a total of 1 to 2 gallons 

per day. Provide a cool area for rest breaks. Discourage consumption of alcohol during 

nonworking hours, and discourage the intake of coffee during working hours. Monitor for 

signs of heat stress. 

Acclimate workers to site work conditions by slowly increasing workloads (Le., do not 

begin site work with extremely demanding activities). 

Ensure that adequate shelter is available to protect personnel against heat, which can 

decrease physical efficiency and increase the probability of heat stress. If possible, set up 

the command post in the shade. 

The following are examples of heat-related stress that may be encountered: 
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Heat rash is caused by continuous exposure to heat and humid air and aggravated by chafing 

clothes. Symptoms include a decreased ability to tolerate heat and obvious signs of 

discomfort. 

Heat cramps are caused by profuse perspiration with inadequate fluid intake and salt 

replacement. Symptoms include muscle spasm and pain in the extremities and abdomen. 

Heat exhaustion is caused by increased stress on various organs to meet increased demands 

to cool the body. Signs and symptoms include shallow breathing; pale, cool, moist skin; 

profuse sweating; dizziness; and lassitude. 
.. 

Heat stroke is the most severe form of heat stress. The body must be cooled immediately 

to prevent severe injury or death. Symptoms include red, hot, dry skin; no perspiration; 

nausea; dizziness and confusion; strong, rapid pulse; and coma. 

Heat Stress Monitoring and Work Cycle Management. For strenuous field activities that are part 

of ongoing site work activities in hot weather, the following procedures will be used to monitor 

the body’s physical response to heat and manage the work cycle, even if workers are not 

wearing impervious clothing. These procedures are instituted when the temperature exceeds 

70°F. 

Work-rest regimes are based on ambient temperature and level of protective equipment worn. 

A Wet-Bulb Globe Temperature (WBGT) index will be calculated for Level D applications. 

Unfortunately this index is neither valuable nor valid when higher levels of protection are worn. 

The following physiologic parameters will be used in these cases. 
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Heart rate is measured by monitoring the radial pulse for 30 seconds as early as possible in the 

resting period. The heart rate at the beginning of the rest period should not exceed 110 beats 

per minute. If the heart rate is higher, the next work period is shortened 33 percent, while the 

length of the rest period stays the same. If the pulse rate still exceeds 110 beats per minute at 

the beginning of the next rest period, the following work cycle is further shortened by 33 

percent. The procedure is continued until the rate is maintained below 110 beats per minute. 

Procedures for h&t stress monitoring are found in the Jacobs SOP 7.1 (Appendix B). 

5.4.9.2 Cold Stress 

Cold injury (frostbite and hypothermia) and the impaired ability to work are dangers at low 

temperatures when the wind-chill factor is high. Persons working outdoors in temperatures at 

or below freezing may become frostbitten. Extreme cold for a short time may cause injury to 

the surface of the body, or result in profound generalized cooling. Areas of the body that have 

high surface-area-to-volume ratios such as fingers, toes, and ears, are the most susceptible. 

Local injury resulting from cold is included in the generic term frostbite. There are several 

degrees of damage. Frostbite of the extremities can be categorized in the following manner: 

Frost nip or incipient frostbite: characterized by sudden blanching or whitening of skin. 

Superficial frostbite: skin has a waxy or white appearance and is firm to the touch, but 

tissue beneath is resilient. 

Deep frostbite: tissues are cold, pale, and solid. These symptoms indicate an extremely 

serious injury. 
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Systemic hypothermia is caused by exposure to cool or cold temperatures causing a drop in body 

core temperatures. Symptoms of systemic hypothermia include: shivering, apathy, listlessness, 

sleepiness, cooling of the body core temperature, unconsciousness, glassy stare, slow pulse, and 

slow respiratory rate. 

One or more of the following recommendations will help reduce cold stress: 

Install heaters in the Support Zone and/or onsite trailers to provide a warming area for 

response personnel. 

Dry coveralls will be available in the event worker clothing becomes wet. 

Provide warm sweet drinks and/or soups at the work site to provide caloric intake and fluid 

volume. Note, the intake of coffee should be limited because of diuretic and circulatory 

effects. 

‘a 

Carefully schedule work and rest periods. 

Monitor workers’ physical conditions. 

Procedures for cold stress monitoring are found in the Jacobs SOP 7.2 (Appendix B). 

5.4.10 Ultraviolet Light 

The sun emits ultraviolet (UV) radiation that may be harmful to human skin in excessive 

amounts. The skin’s natural defense mechanisms attempt to reject the UV radiation by 

distributing melanin pigmentation where needed. However, overexposure to direct sunlight can 

0 ’  
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cause inflammation or blistering of the skin (sunburn). The use of sunscreen barrier creams, 

long-sleeved shirts, and wide-brimmed hats can help prevent sunburn. Chronic exposure to UV 

radiation is known to cause skin cancer. In case of sunbum, do not apply bum ointment, cold 

cream, or butter to relieve pain. Use a dry dressing and get medical attention for severe, 

blistered, and extensive bums. 

. 5.4.11 Adverse Weather 

In the event of adverse weather, the Site Manager and HSS/HSO will determine whether work 

can continue without compromising the health and safety of site personnel. Some of the items 

to be considered before determining whether work should continue include the following: 

. 

high winds; 

heavy rainfall or hail; 

potential for heat stress; 

potential for cold stress; 

tornadoes; 

limited visibility; 

electrical storms; 

potential for accidents; and 

the malfunctioning of monitoring equipment. 

Electrical storms commonly occur in the Denver region during spring, summer, and fall. The 

resulting lightning poses a safety hazard to field personnel. Because the storms are often fast 

moving, field personnel should watch for indications of electrical storms (weather forecasts 

should be discussed in the daily health and safety meeting). The distance to an electrical storm 

can be estimated by observing the interval between the lightning flash and the sound of thunder. 
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Because sound travels approximately 1,100 feet per second, an interval of five seconds 

corresponds to a storm distance of approximately 1 mile. If an electrical storm is observed 

within 3 miles of the site, field personnel should stop outside activities and proceed to the site 

office for further instructions. If caught in the open during an electrical storm, all personnel will 

immediately seek shelter in their vehicle and return to the field office. In the event that vehicles 

are inaccessible, personnel will move to a topographically low area away from tall objects and 

conductors (e.g., transformers, power lines, metal sheds) and wait for the storm to leave the 

area. 

Thunderstorms and Tornadoes. Meteorological conditions will be closely watched, especially 

in the spring when severe thunderstorms and tornadoes are most likely to occur. Thunderstorms 

and tornadoes often occur late in the afternoon on hot spring days but can occur at any time of 

the day in any season of the year. Tornadoes are usually preceded by severe thunderstorms with 

frequent lightning, heavy rains, and strong winds. 
a 

A severe thunderstorm watch or a tornado watch announcement on radio or television indicates 

that a severe thunderstorm or tornado is possible. Work will continue at the work site during 

severe thunderstorm watches or tornado watches (unless wind exceeds standards or lightning has 

been identified in the area). A severe thunderstorm warning or a tornado warning signifies that 

a severe thunderstorm or a tornado has been sighted or detected by radar and may be 

approaching. All work onsite will stop during a thunderstorm, severe thunderstorm warning, 

or tornado warning. 

Personnel onsite during a tornado will take the following steps: 

Evacuate office trailers or vehicles. 

If outdoors, lie flat in a nearby ditch. 
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Stay away from power poles, electrical appliances, and metal objects. 

Do not try to outrun a tornado. 

5.4.12 Confined Space Entry 

Confined space entries will not be conducted during this project. 

becomes necessary, the procedures in Appendix B will apply. 

If confined space entry 

5.4.13 Illumination 

All operations will be conducted during daylight hours. If circumstances require work to be 

performed during periods of diminished lighting or darkness, artificial lighting will be used. 

Lighting will be of sufficient quantity to provide a minimum of five foot-candles in the work 

area(s) in accordance with 29 CFR 1926.56. 
a 

5.5 BIOLOGICAL HAZARDS 

The following biological hazards that may be encountered at RFP are discussed in this section: 

(1) poisonous plants, (2) insects and ticks, (3) poisonous snakes, and (4) scorpions. 

5.5.1 Poisonous Plants 

Poison ivy, poison oak, and poison sumac may be encountered at RFP. These plants may be 

found in low-lying areas, wetlands, ditches, and creeks. 

~ 
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5.5.1.1 Poisonous Plant Avoidance Procedures 

Poison ivy, poison oak, and poison sumac are identified by three or five leaves radiating from 

a stem. Poison ivy is a vine; poison oak and sumac are bush-like. The plant tissues have an 
oleoresin that is active in live, dead, and dried parts. The oleoresin may be carried via smoke, 

dust, contaminated clothing, and animal hair. 

5.5.1.2 First Aid for Poisonous Plane 

Signs and symptoms of exposure to poisonous plants include redness, swelling, and sometimes 

intense itching. Blisters form during the subsequent 24 hours. Crusting and scaling occurs 

within a few days. In the absence of complications, healing is complete in about 10 days. Wash 

any exposed skin with mild soap and water, but do not scrub the area. 

5.5.2 Insects and Ticks 

A variety of insects and ticks may be encountered at RFP. Caution needs to be used when 

encountering insects and ticks during field activities. 

5.5.2.1 Ants, Bees, WasDs. and Hornets 

Stings of ants, bees, wasps, and hornets are responsible for more deaths in the United States 

than bites and stings of all other venomous creatures combined. The deaths result from 

sensitization by the victim to the venom, which can result in anaphylactic reactions upon 

subsequent stings. The stinger may remain in the skin and should be removed by scraping rather 

than pulling. An ice cube placed over the sting will reduce pain. An analgesic-corticosteroid 
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lotion is often useful. People with known hypersensitivity to such stings should carry a kit 

containing an antihistamine and epinephrine. 

5.5.2.2 Lvm e Disease and Ticks 

Lyme disease is an illness caused by a bacterium that may be transmitted through the bite of the 

tick Lxodes dammini, commonly referred to as the deer tick. Not all ticks are infected with the 

bacterium; however, when an infected tick bites, the bacterium is passed into the bloodstream 

of the host where it multiplies. The deer tick is commonly found onsite living in grassy and 

wooded areas feeding on mammals such as mice, raccoons, deer, and humans. 

The illness typically occurs in the summer and is characterized by a slowly expanding red rash 

that develops a few days to a few weeks after the bite of an infected tick. This rash may be 

accompanied by flu-like symptoms along with a headache, stiff neck, fever, muscle aches, or 

general malaise. At this stage, treatment by a physician usually is effective. If left untreated, 

these early symptoms may disappear but more serious problems may follow. Other problems 

that may occur include meningitis, neurological abnormalities, and cardiac abnormalities. 

Treatment of later symptoms is more difficult than early symptoms and is not always successful. 

Tick Avoidance. When in an area suspected of harboring ticks (grass, brushes, woodland), the 

following precautions can minimize the chances of being bitten: 

Wear light-colored clothing so ticks can be easily spotted. 

Wear tick repellent. 
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Inspect clothing frequently while in tick habitat paying special attention to the insides of 

seams and cuffs. 

Do not pick up dead mammals. 

The procedure for performing first aid for tick bites is to inspect your head and body thoroughly 

when returning from the field. Removal of ticks is best accomplished using small tweezers. 

Do not squeeze the tick’s body. Grasp the body and tug gently, but firmly, until it releases its 

hold on the skin. Wipe the bite thoroughly with an antiseptic and seek medical attention if 

needed. 

5.5.2.3 SDiders 

Almost all of the 30,000 species of spiders are venomous, but only a relatively small number 

have fangs both long and strong enough to penetrate human skin. Spiders are generally found 

in dark protected areas such as access ways to sanitary sewers, under ledges, in protective 

casings of monitoring wells, pump houses, buildings, portable toilets, and manhole covers. The 

black widow spider ranges in color from gray to brown to black, depending on the species. The 

abdomen is shiny black with a red hourglass or red spots. Although both male and female are 

venomous; however, only the latter has fangs both large and strong enough to penetrate human 

skin. Mature females range in body length from 10 to 18 millimeters (mm). 

0 ’  

A spider-bite victim may recall receiving a sharp, pinprick-like bite; but in some cases, the bite 

is so minor that it goes unnoticed. Rarely is there any local skin reaction. The initial pain is 

sometimes followed by a dull, occasionally numbing pain in the affected extremity, and by pain 

and cramps in one or several of the large body muscles. Sweating, weakness, and varying 

degrees of headache and dizziness are common. The lymph nodes in the region of the bite will 

. Recycled Wpf) h:\wp\flats\hspwerp\warp.drt April 28, 1994 



- 

Health and Safety Plan for the 1994 M&ual: . RFp/ERh4-9eooO18 

Page: 5-24 
' Well Abandonment and Replacement Program Section: 5.0, Rev 0 

Organization: Environmental Restoration Management 

often be tender or painful. In severe cases, there is rigidity of the abdominal muscles and pain 

in the lower back, thighs, or abdomen. There is no effective first aid treatment. Treat for 

shock and transport to the nearest medical facility. 

The brown recluse or violin spider has an abdomen that ranges in color from grayish to orange 

and reddish-brown to dark brown. The back shell of the "violin" is brown to black and distinct 

from the pale yellow to reddish-brown background of the head and chest. This spider has six 

eyes grouped in three dyad. Both male and female are venomous. They average 6 to 12 mm 

in body length. The bite of this spider produces about the same degree of pain as the sting of 

an ant. In most cases, a localized burning sensation develops that may last for 30 to 60 minutes. 

The area around the bite often itches, becomes red and warm, with a small blanched area around 

the puncture wound. The reddened area enlarges and becomes purplish during the subsequent 

one to eight hours. A small blister forms at the wound, increases in size, and may rupture. The 

whole area may become swollen and painful. Other signs and symptoms include fever, malaise, 

stomach cramps, nausea, and vomiting. In severe cases, there may be breakdown of the red 

blood cells, renal failure, or death. All first-aid measures should be avoided as the natural 

appearance of the bite is most important in determining the diagnosis. A cube of ice may be 

placed on the wound, and medical attention should be sought. 

a 

The .first-aid procedure for spider bites is to apply ice to the wound and position it, if possible, 

below the heart level to slow circulation of the venom. The individual should seek medical 

attention. ' 
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5.5.3 Poisonous Snakes 

The most frequently observed reptiles at RFP are bull snakes and rattlesnakes. Eastern 

yellow-bellied racers have also been seen. Western plains garter snakes are found in and around 

many of the ponds. 

5.5.3.1 Snake Recornition and Avoidance Procedure 

Of the mentioned reptiles, rattlesnakes are the only poisonous variety. To help identify a 

potentially poisonous snake from a nonpoisonous snake, descriptions of both species are 

presented. 

Rattlesnakes have a triangular-shaped head with vertical pupils and typically have a 

blotchedkamouflage pattern on their back. They have a distinctive "buzz" made by rattling their 

tail. Rattlesnakes will not always rattle before striking. 

Nonpoisonous snakes have an oblong-shaped head with round pupils. Typically, nonpoisonous 

snakes are a uniformly dark solid color or solid color with stripes running lengthwise down the 

body. Bull snakes mimic rattlesnakes in 

appearance and are capable of "rattling" their tail, but they are nonpoisonous and do not have 

a triangular-shaped head or vertical pupils. 

The one exception at RFP is the bull snake. 

The best procedure for avoiding snakes is to be familiar with snake habitat and observant in the 

field. Snakes can be found under debris, manhole covers, or overgrown vegetation. Be 

especially careful walking at night or in grass and underbrush. Do not climb rocky ledges 

before visually inspecting them. Wear boots-and heavy pants; more than half of all bites are on 
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the lower parts of the legs. Do not attempt to kill snakes unnecessarily; many people are bitten 

in such an attempt. 

5.5.3.2 Fkt Aid for Snakebites 

All reactions from snakebites are aggravated by acute fear and anxiety. The seventy of local 

and general reaction from poisonous snakebites depends on the amount of venom injected and 

the speed with which venom is absorbed into the victim’s circulation, the size of the victim, the 

protection from clothing, how quickly antivenom therapy can be provided, and the location of 

the bite. 

The extremely painful characteristics of a rattlesnake bite include rapid swelling that can be 

identified by one or more puncture wounds created by the fangs. The skin is usually marked 

with general discoloration. Symptoms may include general weakness, rapid pulse, nausea and 

vomiting, shortness of breath, dimness of vision, and shock. 

There are three objectives when administering first aid for snake bites. The first is to reduce 

the circulation of blood through the bite area; the second is to delay the absorption of the venom; 

and the third is to prevent aggravation of the local wound and to sustain respiration. 

Emergency treatment does not include incision through the fang marks. Typically, more harm 

than good is done this way. Immobilize the person and the bite wound in a horizontal position. 

Wash the bite with water, but avoid manipulation of the bite area. Do not allow the person to 

walk, run, or drink alcoholic beverage or stimulants (soda or coffee). Do not apply ice or give 

aspirin. Treat for shock and transport to the nearest medical facility. 
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5.5.4 Scorpion Avoidance Procedure and F'irst Aid for Stings 

Scorpions may also be found at RFP. The best procedures ,for avoiding scorpions are to (1) be 

familiar with scorpion habitat, and (2) be observant in the field. Scorpions can be found under 

debris, manhole covers, or overgrown vegetation. Be especially careful walking at night or in 

grass and underbrush. Do not climb rocky ledges before visually inspecting them. Wear boots 

and heavy pants because more than half of all bites are on the lower parts of the legs. 

A sting will cause persistent pain, numbness, and tingling. Signs and symptoms may include 

local pain, rash, redness, blisters, headache, and fever. If the scorpion stinger remains 

embedded, remove the stinger with tweezers or by scraping with a credit card. Wash the area 

with soap and water and apply cold packs to the affected area. Treat for shock and transport 

to the nearest medical facility. a 
5.6 HAZARD COMMUNICATION PROGRAM PROCEDURES 

All field personnel will receive hazard communication training before beginning work. The goal 

of the training is to provide employees with the knowledge to work safely, be aware of potential 

hazards, and be able to implement appropriate precautions when working with hazardous 

chemicals. Training will comply with the OSHA Hazard Communication Standard, 29 CFR 

1910.1200, and will include the following topics: 
J, 

a review of employees right to know and the locations of hazardous material information 

onsite (e.g., MSDSs and hazard labels); 

a review of how to interpret MSDSs and hazard labels; 

0 '  
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( 

a review of site operations and the hazardous chemical products associated with each 

operation; 

a review of safety and health hazards preseni on the site; 

methods for detecting hazards; and 

control measures and emergency procedures for employee protection. 
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6.0 PERSONNEL AND AIR MONITORING 

6.1 INTRODUCTION 

Ambient air monitoring and personal sampling will be conducted during work under this HASP. 

Appendix C provides a list of contaminants, monitoring methods, PPE, and action levels by well 

number. 

Discussions of instrument calibration, ambient air monitoring, and personal sampling for 

nonradioactive contaminants are provided in Sections 6.2 and 6.3. Radiation monitoring 

requirements are given in Section 6.4. 

6.2 INSTRUMENT CALIBRATIONS 

All instrumentation used to monitor employees’ nonradioactive exposure will be calibrated and 

maintained as directed by the instrument manufacturer. The following guidelines will be used: 

1. Instruments will be calibrated before and after use or maintenance in accordance with the 

manufacturer’s instructions as discussed in the Jacobs SOP 6.0, Operation, Calibration, and 

Maintenance of Field Monitoring Equipment Without Specific SOPS (Appendix B). 

Calibration data will be recorded in an instrumentation calibration logbook. Pertinent 

information to be recorded includes type of instrument, manufacturer and serial number, 

calibration standard used and lot number or other unique identifier, initial readings, 

adjustments made, and final reading. 
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Calibration standards will be traceable to a National Institute of Standards and Technology 

primary standard or be a recognized primary standard. Copies of calibration standard 

certificates will be maintained at the project site. 

2. 

6.3 AMBIENT AIR AND PERSONAL MONITORING 

Ambient air monitoring and personal sampling will be conducted during activities included in 

this HASP. This monitoring will be used to document employee exposure and provide a 

reference for future activities. 

6.3.1 Ambient Monitoring Methods 

Ambient air monitoring for nonradioactive contaminants will be conducted for activities covered 

by this plan using colorimetric tubes, a photoionization detector (PID), and a real-time aerosol 

monitor. 

a 

A PID using an 11.7 electron volt lamp in the total response mode will be used to monitor sites, 

as presented in RFP FO. 15. Upon arrival at a work site, the PID will be zeroed relative to ultra 

zero air. After the PID has been zeroed, a background reading will be taken upwind of the 

work site. Additional measurements will be taken at the work site at least every 15 minutes. 

If an action level, is reached, readings will be monitored continuously. Background readings 

will be repeated whenever weather or wind direction changes. A sustained reading in the 

breathing zone is defined here as a reading measured using the PID where air is being inhaled 

during a 5-minute interval. 

Colorimetric tubes will be used, after an action level is reached with real-time instrumentation 

or if free liquids are observed. When colorimetric tubes are required, an upwind sample will be e ’  
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collected for each contaminant and be recorded as the background. Additional measurements 

will be obtained at the work site with each soil sample collected. If an action level is reached, 

additional measurements will be taken every 15 minutes. Background measurements will be 

repeated if weather conditions or wind direction changes. If no compounds are detected by 

photoionization and personal sampling results provide no indication of overexposure, 

colorimetric tubes will not be used. 

Real-time dust monitoring will be conducted at all work sites to determine background 

particulate levels and monitor particulate resuspension as work is conducted. Readings will be 

measured at the worker breathing zone. Particulate contaminants will be monitored by a real- 

time aerosol monitor (MIE Miniram) (RFP FO. 1). Action levels for dust monitoring are based 

on a nuisance dust standard of 10 milligrams per cubic meter (mg/m3). For Level D activities, 

concentrations of 25 percent of the standard (2.5 mg/n?) are allowed and up to 50 percent (less 

than 5 mg/m3) for Level C. For concentrations in excess of 50 percent ( > 5  mg/m3), Level B 

will be used. Action levels are based on the average concentration obtained during a 5-minute 

sampling period. Upon arrival at a site, a background reading will be obtained from an upwind 

location. Additional measurements will be collected upon arrival at the work site and with each 

sample taken during sampling activities. If an action level is reached, readings will be measured 

continuously. 

a 

These action levels for dust monitoring will also be used to establish PPE requirements for 

protection from airborne radioactivity in areas with soil radioactivity concentrations up to 90 
picocuries per gram @Ci/g). This is a conservative approach assuming that respirable suspended 

particulates in a worker's breathing zone have the same specific activity as those in soil. An 

airborne dust concentration of 2.5 mg/m3 in an area where the soil concentration is 90 pCi/g can 
be calculated by this method to be equivalent to 10 percent of the most limiting DAC listed in 

DOE 5480.11, the DOE criterion for implementing respiratory protection. For areas with higher e '  
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soil concentrations, the dust action levels will be lowered by the ratio of 90 pCi/g to the 

determined soil concentration. The assessment of .the worker’s intake of airborne radioactivity 

will be as described in Section 6.4.4. 

The fact that contaminants are listed for monitoring is not intended to reflect and should not be 

construed to reflect a readout of actual exposure for a given contaminant. It is only an 

indication of particulate suspension. Employee exposure will be determined through integrated 

sampling, and any adjustments to action levels will be based on data obtained from analysis of 

those samples. This approach is necessary because no data are available on soil concentrations 

of contaminants within the areas to be investigated. Where elevated levels of radioactivity have 

been noted in historical reviews, area sampling will be conducted to determine current exposure 

before activities begin. 

Action Levels for SusDect Contaminants. Action levels for nonradioactive contaminants are 

established by individual locations and documented in Appendix C. In setting the levels for 

which contaminants are known and for which specific monitoring methods are available, the 

personal exposure limit or American Conference of Government Industrial Hygienists threshold 

limit value (TLV) for a contaminant was used as the action level for Level C protection. 

Maximum use concentrations for Level C work were determined by multiplying the action level 

by a respiratory protection factor. A conservative factor of 10 was used for full-face respirators. 

Additional considerations include availability and service limits of air-purifying cartridges for 

a given contaminant. Where cartridges are unavailable or contaminant levels exceed service 

limits, demobilization or transition from Level D modified to Level B will be required. 

Documentation. All monitoring results and other pertinent actions will be recorded in the 

HSS/HSO’s field logbook. In addition, each instrument’s name, model, serial number, and site 

conditions will be recorded once before the first entry of monitoring results. 
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6.3.2 Personal Sampling 

Personal sampling will be conducted to document personnel exposure during work activities and 

provide a characterization of exposure for activities conducted under the plan. Available data 

obtained from the Historicul Release Report were used to review the potential for adverse 

exposure at each site (EG&G 1992). As a result, two sites will require the use of integrated 

sampling. The sites and sampling methods are listed in Appendix C. Additional sampling will 

be conducted only if Level C action levels are reached. Sampling results will be used to 

determine personnel exposure and revise monitoring requirements. Where mixtures of chemicals 

are detected, the computational formula for mixed contaminants will be used to assess exposure. 

An action level of 50 percent of the time weighted average for single contaminants or mixtures 

will be used to initiate additional contaminant controls. Modifications to sampling requirements 

for detected contaminants will be based on the documented exposure level on a case-by-case 

basis. Additional information from soil sampling results may also be considered for modifying 
a 

sampling requirements. 

Sampling will be conducted with personal air pumps using solid sorbent or filtration media and 

NIOSH- or OSHA-approved analytical methods. Analysis will be completed by an American 

Industrial Hygiene Association accredited laboratory. Appendix C provides a summary of 

methods to be used at each location. Chain-of-custody seals and forms will be generated for 

each sample. Field blanks will also be prepared and will be submitted concurrently with 

exposed media. Sampling strategies that determine which employees will be sampled are 

described in Jacobs SOP 9.4, Personnel Monitoring (Appendix B). Specifically, employees 

involved in activities with the highest potential for exposure will be selected for monitoring. 
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6.4 RADIOLOGICAL MONITORING 

The following text describes the radiological monitoring requirements for personnel on the 

WARP project. 

6.4.1 Personnel and Equipment Approvals 

Personnel with radiological monitoring responsibilities will be approved by the EG&G RE 

Office, EG&G Health and Safety Coordinator (HSC), and the ERHSO. After approval, 

substitutions will not be made without EG&G review and approval. Equipment to be used will 

be approved by the Rocky Flats Health Physics Instrumentation Committee. 

6.4.2 Equipment Calibrations f 

The following requirements will be practiced to ensure equipment is calibrated and functioning 

properly: 

Calibrations of radiological instruments and equipment will be performed by either EG&G 

Radiation Instrumentation personnel or an outside calibration service in accordance with 

American National Standards Institute N323 using standards traceable to U.S. National 

Institute of Standards and Technology primary standards. A calibration sticker showing an 

expiration date will be affixed to each instrument or piece of equipment. Jacobs personnel 

will submit the instrument for recalibration before the expiration date or take the instrument 

out of service after the expiration date until a recalibration has been performed. 

Performance tests of radiological instruments will be conducted before use during normal 

operation. The results of the performance check will be recorded in a daily source check 
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log by the HSS/HSO or HSST. All 

performance tests will be conducted in accordance with manufacturer’s recommendations 

and approved written procedures. 

The logs will be maintained for inspection. 

6.4.3 Surface Contamination Monitoring of Personnel 

This section provides the practices Jacobs personnel will use to implement Environmental 

Management Radiological Guideline (EMRG) 2.1, Personnel Contamination Monitoring. 

Instrumentation requirements, methods of monitoring, action levels, control of contaminated 

personnel, and documentation of contamination occurrences are addressed in this section. 

Personnel will be monitored for contamination in a Contamination Reduction Corridor when 

leaving an IHSS Exclusion Zone that may contain radioactive contaminants, when exiting a 

radiologically controlled area (RCA), following personnel decontamination, and when directed 

by the HSS/HSO. Table 6-1 provides a listing of radiological instrumentation and target 

radiation types to be monitored. In accordance with EMRG 2.1, the head, neck, front, back, 

legs, and boots will be monitored by moving the detectors over outer clothing and exposed skin 

areas at a rate not to exceed 2 inches per second at a distance within 114 to 1/2 inch of the 

surface. Clothing will be considered contaminated if the alpha radioactivity detected exceeds 

an average of 100 disintegrations per minute (dpm)/100 square centimeters (cm2) or a maximum 

of 300 dpm for a 100-cm2 area, or if the bedgamma radioactivity detected is 100 counts per 

minute (cpm) or greater above background (detected by Ludlum 31). Skin will be considered 

contaminated if any level of radioactivity above background is detected. Equivalent action levels 

will be established if other approved instrumentation is used. 

0 

0 .  
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TABLE 6-1 
PERSONNEL SURVEY INSTRUMENTATION 

Ludlum 12-1A With 44-5 Detector (or 
equivalent) 

Ludlum 31/12 with 44-9 GM Pancake 
Detector (or euuivalent) 

Alpha contamination 

BeWGamma contamination 

In the event that personnel contamination is detected, field decontamination will be attempted 

as outlined in Section 9.1. If contamination is detected, Jacobs personnel will maintain the site 

zone boundary and the HSS/HSO will notify the EG&G ERHSO, EG&G RE, and the EG&G 

CTR. All radiological occurrences will be documented in accordance with EMRG 10.1, 

Radiological Deficiency Reporting Program. 

6.4.4 Personal Sampling for Airborne Activity 

Representative personal sampling from each field team working in radiologically contaminated 

areas (greater than or equal to 25 percent of personnel) will be conducted for airborne alpha 

radioactivity using the Jacobs Radiological Operations Procedure (ROP) 10.02, Personal Air 

Particulate Sampling (reviewed by EG&G) under the guidance and instruction of EG&G RE. 

A type A-E, glass fiber filter will be used to collect airborne particulates. At the end of the 

shift, the filter will be removed and counted in accordance with the Jacobs ROP 10.03, 

Performance Check and Operation of Alpha SmeadFilter Counting Instrumentation. The 

resulting data will be compared with the DAC that is the most conservative for the contaminants 

suspected of being present, to gauge employee exposure. DACs for suspect contaminants are 

given in DOE 5480.11. Sampling results equal to or greater than 10 percent of the DAC will 

be reported to the ERHSO. After the first five samples are analyzed, a review of the data will 
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be conducted to make a determination whether to continue airborne alpha radioactivity 

monitoring. If the levels are below the guidelines stated in the Jacobs ROP 10.02, the 

monitoring will be discontinued. 

6.4.5 External Dosimetry 
r 

Jacobs employees and subcontractors will participate in the EG&G Rocky Flats External 

Dosimetry Program as outlined in  EG&G HSP 18.07, External Radiation Dosimetry. Jacobs 

personnel will wear EG&G-supplied thermoluminescent dosimeters while in the field to assess 

beta, gamma, neutron, and X-ray exposure while working at RFP. When not in use, the 

dosimeters will be kept on a board in the support trailers. Dosimeters will be exchanged 

.quarterly, 

6.4.6 Ambient Air Monitoring for Radionuclides 

Ambient air sampling for airborne alpha radioactivity also will be conducted with high-volume 

air samplers using the Jacobs ROP 10.01, High Volume Air Particulate Sampling. Samples will 

be counted in accordance with the Jacobs ROP 10.03. Grab samples will be collected in the 

immediate vicinity of the work being performed in radiologically contaminated areas to 

determine (1) whether the area is an airborne radioactivity area requiring additional work 

controls and (2) whether personal breathing-zone air sampling is necessary to assess the workers' 

intake of airborne radioactive materials. In accordance with the protocol for personal sampling 

in Section 6.4.4, high-volume sample results will be compared with the most conservative DACs 

given in DOE 5480.11, and results greater than 10 percent DAC will be reported to the ERHSO. 

Depending on adjacent IHSS logistics, radionuclide air monitoring locations may be chosen to 

represent more than one IHSS. 
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6.4.7 Surface Contamination Monitoring of Work Areas 

- 
Prework area monitoring will be accomplished in accordance with EG&G Environmental 

Management Division (Em) FO. 16 (EG&G most recent edition) by making direct surface soil 

measurements with a Bicron Analyst Field Instrument for the Detection of Low-Energy 

Radiation @IDLER). Measurements of 1,500 to 1,700 cpm or less generally indicate that 

background radioactivity only is present. When readings indicate the potential for radiation 

exposure, EG&G RE personnel will be consulted to determine if a Radiation Work Permit is 

required to ensure adequate protection during completion of activities. 

6.4.8 Surface Contamination Monitoring of Property 'and Materials 

This section describes the practices to be followed by Jacobs personnel in implementing EMRG 

3.02, Survey Requirements for Conditional and Unrestricted Use, and EG&G HSP 18.10, 

Release of Property/Waste for Conditional and Unrestricted Use. Instrumentation requirements, 

methods of monitoring, action levels, control of contaminated property or material, and 

documentation of contamination levels are addressed in this section. 

m 

All equipment, materials, and property used in an RCA will be considered as potentially 

contaminated. None of these items will be released from the area until they have been surveyed 

and meet the unconditional release or conditional release limits listed in EG&G HSP 18.10, 

depending on whether they will be transferred to a non-RCA for uncontrolled use or another 

RCA. Property release evaluations are required for all property releases considered for 

unconditional releases. Only an HSS/HSO is allowed to release property/equipment/waste from 

a posted RCA. Surveys for fixed-plus-removable and removable alpha and beta/gamma 

contamination will be conducted using the radiological instrumentation listed in Table 6-2. The 

contamination action levels for unconditional release are listed in Table 6-3, and the conditional 

0 '  
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release action levels are listed in Table 6-4. If the property or material either cannot be 

monitored using standard survey techniques required by EMRG 3.02 or is a volume or bulk 

material, such as liquids, soils, etc., it will be considered potentially contaminated and RE will 

perform a property/waste release evaluation before release. This evaluation is documented by 

EG&G HSP 18.10 and its Property/Waste Release Evaluation form. 

Well Abandonment and Replacement Program Section: 6.0, Rev 0 

Bicron Frisk-Tech with A-100 detector 
(or equivalent) 

Bicron Frisk-Tech with B-50 detector 
(or equivalent) 

Ludlum 2929 Alpha and BetdGamma 
Counter or Ludlum 2OOO/43-10 Alpha 
Counter (or equivalen t ') 

Ludlum 2929 Alpha and BetdGamma 
Counter or Ludlum 2OOO/44-1 
Beta/Gamma Counter (or equivalent') 

Radiological contamination documentation, labeling, and tagging requirements of EMRG 3.02 

and EG&G HSP 18.10 will be followed for all property or material released from an RCA. , 

Fixed plus Removable alpha 
contamination 

Fixed plus Removable beta/gamma 
contamination 

Removable alpha contamination 

Removable beta/gamma contamination 

This includes completion of a Record of Property Leaving Radiologically Controlled Areas, a 

Material Transfer Tag, and either a Property Release Approval for Unrestricted Use form or a 

Property Conditional Release form, depending on the release mode. 
~ 

TABLE 6-2 e PROPERTYIMATERIAL SURVEY INSTRUMENTATION 

NOTES: . 

' As approved by the Rocky Flats Health Physics Instrument Cornkittee 

e 
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Transuranics, Ra-226, Ac-227, Ra-228, 

Th-Nat, Sr-90, Ra-223, Ra-224, U-232, 

Th-228, Th-230, Pa-231 

Th-232 

TABLE 6-3 
RADIOACTIVE SURFACE CONTAMINATION LIMITS FOR UNRESTRCTED RELEASE 

100 300 

1 ,000 3,000 

20 

5,000 15,000 

.200 

Transuranic alpha 

Beta-gamma and uranium alpha 

Tritium (HT, HTO) 

U-Nat, U-235, U-238, and associated 
decay products, alpha emitters 

20 833 

1 ,000 5,000 

10,Ooo 10,000 

15,000 

Beta-gamma emitters (other than alpha 
emitters/spontaneous fission) except Sr- 
90 and others above 

1,000 

NOTES: 
dpm = disintegrations per minute per gram 
cm’ = square centimeter 

TABLE 6-4 
RADIOACTIVE SURFACE CONTAMINATION LIMITS FOR 

CONDITIONAL RELEASE/TRANSFER 

NOTES: 
dpm = disintegrations per minute per gram 
cmr = square centimeter 

(wpfl h:\wp\flats\hspwarp\warp.drt April 28, 1994 Recycled 

‘ I  



Hcalth and Safety Plan for the 1994 ' Manual: RFP/ERh4-94-00018 
Well Abandonment and Replacement Program Section: 6.0. Rev 0 

Page: 6-13 
Organization: Environmental Restoration Manaacrnent 

6.5 NOISE 

The main sources of noise for this project will be produced by asphalt coring/sawing, heavy 

equipment, vehicles, and electric generators. A sound-level meter will be used to monitor noise 

levels around heavy equipment to establish appropriate guidelines for hearing protection. 

Hearing protection will be used when noise levels exceed 85 dBA. 

6.6 EQUIPMENT DECONTAMINATION 

If a vehicle is suspected of being radiologically contaminated, the HSS/HSO shall be contacted 

immediately for guidance. The HSSIHSO will provide instructions regarding monitoring to 

determine whether contamination is present and, if warranted, instructions for conducting 

decontamination procedures. If a vehicle is contaminated, the HSS/HSO will notify RE, and a 

property/waste release evaluation (PRE) will be required for the vehicle. 

EG&G HSP 18.10 indicates that RE will perform a PRE on all property/waste generated during 

decontamination activities that either cannot be monitored using standard survey techniques 

required by EMRG 3.02 or is a volume or bulk material, such as liquids, soils, etc. This 

evaluation is documented by EG&G HSP Procedure 18.10 and its Property/Waste Release 

Evaluation form. If the surface contamination levels of this property/waste are equal to or less 

than the limits in Table 6-3, then it may receive an unrestricted release designation. This 

material may then be released from anywhere within the RFP boundary without restrictions on 

future movement or disposal, in accordance with the guidelines and requirements of DOE Orders 

5400.5 and 5480.11 and the DOE Radiological Control Manual (DOE 1994). 

If the surface contamination levels of the property/waste generated during decontamination 

activities are greater than or equal to those in Table 6-3, then this material must be transferred 
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to an RCA for further evaluation. Access to RCAs is controlled to protect individuals from 

exposure to radiation and radioactive materials. 

Conditionally releasing materials involves the controlled transfer of property from an RCA 

through uncontrolled areas to another RCA. Conditionally released property shall not be used 

in non-RCAs except when specifically authorized by a Radiological Work Permit (RWP), 

Radiological Operations supervision, or RE supervision. Propertylwaste in this category is 

required to be tagged with a properly completed Material Transfer Conditional Release Only Tag 

(RF-47470) and transported in accordance with the On-Site Transportation Manual. Surface 

contamination limits for this material are presented in Table 6-4. 

6.7 EQUIPMENT RELEASES 

Equipment decontamination and property/waste releases will be conducted as described in 

Section 6.5, Equipment Decontamination. Before returning rented or leased equipment that has 

been used in the field, it will be wipe-tested for radionuclides according to EG&G HSP 18.10 

and the results will be furnished to the HSWHSO. The HSS/HSO will determine whether the 

item is suitable for return to the owner. PRE's are required for all material/property/waste 

being released for unrestricted usage. 

As Section 6.5 describes, RE will perform a PRE, according to EG&G HSP 18.10 procedures, 

on all property/waste generated during decontamination activities that either cannot be monitored 

using standard survey techniques required by EMRG 3.02 or is a volume or bulk material, such 

as liquids, soils, etc. This evaluation will determine whether the material can receive an 

unrestricted release designation. 
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6.8 CALIBRATION LOGS 

Calibration records for instruments used to monitor employee nonradioactive contaminant 

exposure will be maintained in a calibration log. Refer to Section 6.2 for an explanation of 

contents and procedures. Radiological instrumentation performance checks will be maintained 

in a daily source check log as described in Section 6.4.2. 
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7.0 WORKZONES 

By establishing work zones where different types for operations will occur, the potential for 

workers to spread contamination from more contaminated areas to less contaminated areas may 

be minimized. Clearly delineated work zones also help ensure that (1) site personnel are 

adequately protected from existing hazards, (2) specific activities and hazards are confined to 

the appropriate areas, and (3) personnel may be accurately and quickly located and evacuated 

during an emergency. 

7.1 CONTROL AT THE SITE 

Site control to reduce the possibility of employee exposure to potential hazards and the transport 

of contaminants includes the following measures: 

. limiting access to the work site(s) and posting appropriate warning signs; 

preparing the site for subsequent activities; 

maintaining a copy of this HASP so that it is readily available to employees who may be 

exposed during site work; 

establishing onsite communications consisting of sightlhand signals, horn, or two-way radio 

or cellular telephone; 

establishing offsite communications; 
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establishing decontamination and waste disposal procedures and ensuring that activities 

strictly adhere to procedures; and 

enforcing safe work practices. 

7.1.1 Buddy System 

Personnel in contaminated or hazardous areas will work with a buddy who is capable of the 

following: 

assisting his or her partner; 

monitoring the partner for signs of chemical or other exposures (e.g., heat or cold); 

periodically verifying the integrity of the partner’s PPE; and 

notifying the HSS/HSO if emergency help is needed. / 

As personnel enter the Exclusion Zone through the access control point, the Field Team Leader 

will ensure that each employee will be working with a buddy. 

7.1.2 Communication 

Verbal communication at the sites may be impaired by onsite background noise caused by heavy 

equipment and the use of PPE. Hand signals to be used between personnel within the Exclusion 

Zone will be reviewed during site safety meetings conducted before starting work at the 

individual sites. Verbal communication between onsite and offsite personnel will be conducted 

using two-way radios. 

I.’ 
I (wpfl h:\wp\flats\hapwerp\warp.drt April 28, 1994 Recycled 



. Health and Safety Plan for the 1994 
Well Abandonment and Replacement Program 

Mi3Ilual: RFP/ERh4-94-o0018 
Section: 7.0, Rev 0 

Organization: Environmental Restoration Management 
Page: 7-3 

7.1.3 Security 

Site security is essential to (1) prevent unauthorized, unprotected, or unqualified people from 

exposure to site hazards; (2) prevent vandalism; and (3) protect established and safe working 

procedures. Site security will be maintained in the following ways: 

limiting access at control points to authorized personnel; 

assigning the responsibility for enforcing exit and entry requirements; and 

limiting the work area to essential personnel and giving the Field Team Leader the authority 

to approve all visitors to the site. 

7.1.4 Site Logs and Records 

The site entry log will document which personnel are onsite and will accurately reflect site 

staffing at all times. Signing in when entering the site and signing out when leaving the site will 

be strictly enforced. Other records maintained onsite will include training certification, accident 

records, and equipment calibration records. 

7.1.5 Site Visitors 

Access to the site by visitors not directly involved with routine integrated operations will be 

restricted as follows: 

L- 

All site visitors must sign in at a site security station located at the site boundary. 
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All site visitors must be cleared at the site security station by the Site Manager or hidher 

designee before obtaining access to the Support Zone. 

Site visitors entering the Exclusion Zone will be strictly limited. The Site Manager and 

HSS/HSO must approve entry, and the visitor must provide medical, training, and respirator 

fit test documentation. 

All visitors will receive a site-specific safety briefing and will be escorted to sites. Visitors 

in areas requiring Level A or B PPE will not be allowed. Visitors in areas requiring Level 

C PPE must have received the 24-hour OSHA training and the 8-hour annual refresher 

training, site-specific health and safety training, a current respirator fit test, and the Project 

Manager’s and Program Health and Safety Manager’s concurrence in addition to the 

requirements already listed. 

All site visitor access must be clearly documented, and visitors must comply with all 

provisions of the site HASP. 

7.2 DESIGNATION OF WORK ZONES 

Moving personnel and equipment between work zones and onsite and offsite will be limited to 

controlled access points. Therefore, contamination will be contained within certain relatively 

small areas, and the potential for translocation will be minimized. The following three 

contiguous zones will be used where heavy equipment or significant contamination potential 

exists: 

0 .  Zone 1: Exclusion Zone; 

Zone 2: Contamination Reduction Zone; and 

Zone 3: Support Zone. ~ 0 .  
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It is anticipated that these zones will not be required for all activities. The HSS/HSO may 

authorize the use of single or no zones depending on activities. In making this decision, the 

following criteria will be reviewed: the hazards present; the area's current use, postings, and 

location; and whether the activities will introduce or increase hazards. 

For work & a s  where the potential exists for exposure to radiation or radioactive contamination, 

an RCA' will be established at the Contamination Reduction Zone/Support Zone boundary. The 

Contamination Reduction Zone also will serve as a radiological buffer area if airborne 

radioactivity or radiation contamination areas are established in the Exclusion Zone. 

Radiological areas inside the Exclusion Zone will be established and posted as specified in 

EMRG 1.3, Posting of Radiation Protection Requirements. 

7.2.1 Exclusion Zone 

Figure 7-1 provides a graphical representation of each zone and the physical relationship to one 

another. The Exclusion Zone (Zone 1) is the innermost of three concentric areas and is the zone 

where contamination is known to or could occur. All personnel entering the Exclusion Zone 

will wear the prescribed level of protection for the specific site. An entry and exit checkpoint 

will be established at the perimeter of the Exclusion Zone to regulate the flow of personnel and 

equipment into and out of the zone and to verify that established entry and exit procedures are 

followed. All personnel, equipment, and materials exiting the Exclusion Zone will. be 

considered contaminated and will be required to undergo decontamination procedures before 

leaving the site. Materials from potentially radioactive contaminated areas must be monitored 
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and released in accordance with EMRG 3.1, Performance of Surface Contamination Surveys; 

EMXG 3.02, Survey Requirements for Conditional and Unrestricted Use; and EG&G HSP 

18.10, Release of Property/Waste for Conditional and Unrestricted Use. (See Section 9.4.) 

6 

The outer boundary of the Exclusion Zone is the Hotline. It will be established by visually 

surveying the immediate area and determining where the hazardous substances are located; 

where any drainage, leachate, or spilled material is found; and whether any discolorations are 

visible. Additional factors that will be considered include the distances needed to prevent fire 

or an explosion from affecting personnel outside the zone, the physical area necessary to conduct 

site operations, and the potential for contaminants to be blown from the area. When the Hotline 

is determined, it will be well marked. During subsequent site operations, the boundary may 

be modified and adjusted as additional information becomes available. All personnel within the 

Exclusion Zone must wear the specified level of protection detailed in Section 8.0. 0 
7.2.2 Contamination Reduction Zone 

The Contamination Reduction Zone (Zone 2) provides a transition area between contaminated 

and clean areas. This zone will serve the following functions: 

a buffer to further minimize the probability of the Support Zone from becoming 

contaminated or being affected by other existing hazards; 

an area for the monitoring and decontamination of equipment, supplies, samples, and 

personnel; 

an emergency first-aid station for injured personnel; 
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m 
an equipment (Le., air tank, personal protective clothing, sampling equipment, and tools) 

resupply station; 

an area used for packaging and preparing samples for onsite or offsite laboratories; and 

a temporary rest area for personnel. 

The Contamination Reduction Zone provides additional assurance that the physical transfer of 

contaminants by personnel, equipment, or air is limited through a combination of 

decontamination, distance between Exclusion and Support zones, air dilution, and zone 

restriction. 

7.2.3 Support Zone 

The Support Zone (Zone 3) is considered a noncontaminated or clean zone; therefore, potentially 

contaminated personal protective clothing, equipment, and samples are not permitted in this area. 

Normal work clothes are appropriate attire within the zone. This zone will serve as the 

following: 

medical station and command post; 

administrative center . 
equipment and supply center; and 
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8.0 PERSONAL PROTECTIVE EQUIPMENT 

PPE is specified to provide employees with protection against inadvertent contact with chemical 

contaminants. Although t h i s  additional protection is a precaution, it is emphasized that PPE is 

not issued as a replacement for engineered or administrative controls. Adherence to these 

controls is vital to keep the rate of exposure as low as possible. 

PPE has been selected for work at specific locations taking into account the chemical and 

radiological hazards unique to each site. In doing so, the type of work activities are also 

considered. 

This section addresses the levels of protection, limitations of each, and the rationale to be used 

in downgrading PPE levels. 

8.1 LEVELS OF PROTECTION 

The level of PPE required for activities covered by this HASP will be continually reevaluated 

as fieldwork progresses. It is expected that there will be variations in requirements to meet 

workers' needs at specific locations. 

The HSS/HSO will (1) authorize modifications, (2) post-PPE requirements in the crew trailer, 

and (3) announce changes and justification for those changes at a site safety meeting. The HSST 

will receive a copy of the PPE requirements. A change will be published to this plan if PPE 

changes are permanent and if the HSSIHSO considers the changes significant. These changes 

will be coordinated with the EG&G HSC. 
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8.1.1 Base Levels of Protection 

For activities to be conducted under this plan, two basic ensembles of protective clothing will 

be used. These ensembles will be determined on the basis of the work to be performed at each 

site. The requirements for each are given below. 

Uncontaminated Areas. Areas considered to be uncontaminated under this plan include areas 

not in an IHSS or where existing sampling data indicate minimal contamination. Personnel 

involved with activities in these areas will wear Level D work clothing as defined in Section 

8.1.3. The limitations provided by that section will apply. 

Contaminated Areas. Areas considered to be contaminated under this plan are those located in 

IHSSs or where previous sampling data indicate elevated chemical or radiological contamination. 

The base level of protection at all sites in these areas will be Level D Modified, as defined in 

Section 8.1.3, using chemical protective boots, uncoated Tyvek coveralls, and 11-mil thickness 

nitrile gloves. This PPE will be used to protect against particulates generated during work 

activities. (Viton or silvershield and nitrile gloves will be used during polychlorinated biphenyl 

[PCB] sampling.) This PPE may be modified through the use of the EG&G Radiation Work 

Permit and the concurrence of the EG&G Radiological Engineer and EG&G HSC. 

Protective clothing will be upgraded in the event that (1) free liquids or surface liquids are 

encountered, (2) gases or vapors reach or exceed Level C action limits, or (3) unexpected 

hazards requiring increased skin protection are encountered. Upgraded clothing will consist of 

polycoated Tyvek or Saranex-coated Tyvek. If upgrading is necessary, personnel will 

demobilize and contact the HSS/HSO. Upgrading will be done with the concurrence of the 

EG&G HSC. 
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8.1.2 Level C 

The following equipment will comprise Level C protection: 

a 

full-face, air-purifying , cartridgekcpipped respirator (Mine Safety and Health 

Administration [MSHA]/NIOSH approved) with organic vapor/High-Efficiency Particulate 

Air (HEPA) cartridges unless otherwise designated in Appendix C. 

chemical-resistant clothing (polyethylene-coated Tyvek or Saranex coveralls); 

chemical-resistant outer gloves; 

latex or nitrile inner gloves; 

boots, chemical-resistant, steel toe and sh'mk; 

booties (outer), chemical-resistant, disposable; 

hard hat (if needed); 

hearing protection (as required); and 

two-way radio communications (intrinsically safe). 

'Meeting all of the following criteria permits the use of Level C protection: 

lwpfl h:\wp\flats\hspwarp\warp.drt April.28, 1994 , Recycled 



Health and Safety Plan for the 1994 Manual; RFPERM-96ooo18 
Well Abandonment and Replacement Program section: 8.0, Rev 0 

Organization: Environmental Restoration Management 
Page: 8-4 

Measured air concentrations of identified substances are reduced by the respirator to a level 

at or below the substance’s permissible exposure limit (PEL), and the concentrations are 

I 

within the service limit of the chemical cartridges. 

Atmospheric contaminant concentrations do not exceed immediately dangerous to life and 

health (IDLH) levels. 

Atmospheric contaminants, liquid splashes, or other direct contact does not adversely affect 

the small area of skin left unprotected by chemical-resistant clothing. 

Job functions are determined not to require self-contained breathing apparatus. 

Air quality is continuously monitored. 

The main selection criterion for Level C is that conditions permit wearing air-purifying devices. 

The air-purifying device must be on a full-face mask (MSHA/NIOSH approved) equipped with 

cartridges specified in Appendix C. 

In addition, use of a full-face air-purifying mask is approved only if the following circumstances 

occur: 

Substances are identified and their concentrations measured. 

Substances have adequate warning and adsorption properties. 

Individuals pass a qualitative fit test for the mask. 

The appropriate cartridge is used, and its service limit concentration is not exceeded. 
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It is particularly important that the air be monitored effectively when personnel are wearing 

air-purifying respirators (Level C). Constant surveillance using direct-reading instruments is 

needed to detect changes in air quality that might necessitate a higher or lower level of 

respiratory protection. 

8.1.3 LevelD 

The following equipment will be considered Level D protection: 

coveralls or work clothes; 

boots (steel toe and shank and chemical resistant); 

work gloves (optional); 

safety glasses with side shields or chemical splash goggles when splash/eye hazards are 

present; 

hard hat (when appropriate); 

air-purifying respirators (available for use - kept in plastic bags in the field vehicles at each 

site); 

hearing ,protection (when appropriate); 
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two-way radio communications (intrinsically safe)'if line of sight is not maintained; and 

dosimeter badge (when appropriate). 

Meeting all of the following criteria allows the use of Level D protection: 

No hazardous air pollutants are measured. 

Work functions preclude splashes, immersion, contact, or potential for unexpected 

inhalation of any chemicals. 

Level D protection is primarily a work uniform and will be worn only in areas where the 

potential for exposure to toxic substances does not occur. As data become available, PPE can 
be modified to Level D protection for a specific IHSS. 

r 

8.1.4 Level D Modified 

The equipment considered to be Level D Modified includes equipment outlined in Section 8.1.3, 

with the following changes: 

outer disposable boots (optional); 

chemical-resistant outer gloves; and 

chemical-resistant clothing (Tyvek, polyethylene-coated Tyvek or Saranex coveralls); 

r 

latex or nitrile inner gloves (surgical). 
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Level D Modified will be used when no measurable concentrations of air contaminants are 

detected but physical contact with contaminants is possible. It also permits rapid upgrading to 

Level C if air contaminants in excess of action levels are measured. 

8.2 PROCEDURE AND JUSTIFICATION FOR UPGRADING OR DOWNGRADING 
I 

PERSONAL PROTECTIVE EQUIPMENT 

Decisions concerning upgrading or downgrading the level of protection will be made by the 

HSS/HSO who will then provide appropriate documentation to the Field Team Leaders and 

EG&G HSC. As data become available, PPE can be modified to Level D protection for a 

specific IHSS. Criteria addressed will include the following: 

personal sampling results; 

real-time monitoring results; 

sample analysis results; and . 

physical conditions and hazards. 

a 
c 

8.3 UPGRADING LEVELS OF PROTECTION 

Levels of protection will be upgraded in response to site conditions. A PPE upgrade will be 

completed under the following conditions: 

upon employee request. 

detection of an airborne contaminant at a concentration requiring Level C PPE or higher; 

presence of free product or liquid at a work location; 

unexpected dermal hazards are encountered; or 
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8.4 PERSONAL PROTECTION EQUIPMENT INSPECTION 

PPE should be inspected before use and the following checks made: 

Determine that the clothing material is correct for the specific task at hand. 

Visually inspect the clothing for imperfect seams, tears, and malfunctioning closures. 

Hold the clothing up to the light and check for pinholes. 

During the work task, periodically inspect the clothing for the following: 

evidence of chemical attack such as discoloration, swelling, stiffening, and softening (keep 

in mind, however, that chemical permeation can occur without any visible effects); 

closure failure; 

tears; 

punctures; and 

seam discontinuities. 

Before using gloves, pressurize each glove to check for pinholes. Introduce air into each glove 

(do not blow into the glove), then seal and roll the gauntlet toward the fingers, or inflate the 

glove and hold it under potable water. In either case, no air should escape. 

(wpfl h:\wp\flata\hspwarp\warp.drt April 28, 1994 Recycled 



Health and Safety Plan for the 1994 Manual: RFP/ERh4-94-00018 

Page: 8-9 
8.0, Rev 0 

Organization: Environmental Restoration Management 

Well Abandonment and Replacement Rogram Section: 

8.5 CONTAMINATION EXPOSURE REDUCTION 

The HSS/HSO or HSSTs will be responsible for overseeing personnel decontamination at each 

site. Personnel decontamination will be performed in a separate area from equipment 

decontamination. Onsite personnel may become contaminated in the following ways: 

. 

. 

being splashed by contaminated liquids while sampling or handling liquids; 

coming in contact with contaminated solids or liquids; 

walking through contaminated materials, either in solid or liquid state; 

being in contact with Contaminated equipment; 

being in contact with contaminated solid substances in IHSSs or on the soil surface; and 

sitting or kneeling on the ground, especially damplmuddy areas near data collection sites. 

Care will be taken to prevent equipment contamination as much as possible. Sampling and 

monitoring equipment will not be placed on contaminated surfaces. Monitoring equipment that 

cannot be decontaminated easily will be bagged, and the bag will be taped and secured around 

the instrument. 
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9.0 DECONTAMINATION PROCEDURES 

This section describes the procedures for decontaminating personnel and equipment. In addition, 

requirements for clearance of the equipment for use are also described. 

9.1 PERSONNEL DECONTAMINATION 

Decontamination procedures will be followed by all personnel exiting the Exclusion Zone at 

areas where an Exclusion Zone is necessary. Under no circumstances (except emergency 

evacuation) will personnel be allowed to leave the site before decontamination. The HSS/HSO 

may simplify the procedures in the field if minimal contamination has occurred to specific 

protective equipment. Figure 7-1 shows a typical zone and decontamination configuration. 

0 
9.1.1 Chemical Contamination 

< 

Personnel decontamination for chemical contamination consists of these steps: 

c 

1. Personnel drop off equipment to be decontaminated. 

2. Perform gross decontamination (Le., removal of large contamination deposits from outer 

clothing by gently brushing or washing). 

3. Wash and rinse gloves and boots with a nonphosphate detergent and water. 

4. Remove and dispose of gloves and coveralls, 
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5. Remove respirator (for Level C) and clean. 

6. Wash hands with disposable wipes. 

9.1.2 Radioactive Contamination 

Personnel with identified radioactive contamination that cannot be readily removed in the field 

will be transported to the designated RFP Occupational Health facility (Building 122) for 

decontamination. Decontamination will be performed in accordance with EG&G EMRG 2.3, 

Wounds and Skin Contamination, in consultation with EG&G Environmental Management 

Radiological Engineer. 

9.2 HEAVY EQUIPMENT 

Heavy equipment decontamination will be performed at the designated FGP decontamination pad. 

Level C PPE is required for deconta’minating heavy equipment such as field vehicles, augers, 

and drill rigs. Personnel Level C decontamination will be accomplished as described in RFP 

EMD Operating Procedures Manual Volume I ,  Field Operations, FO. 12, Decontamination 

Facility Operations, Revision No. 2 and F0.4, Heavy Equipment Decontamination (EG&G 

1994a). 

9.3 SMALL EQUIPMENT 

Small instruments and equipment will be protected from contamination by draping, masking, or 

otherwise covering as much of the instruments as possible with plastic, without hindering the 

operation of the unit. 
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Contaminated equipment will be taken from the drop area and the protective coverings removed 

and disposed of in the appropriate containers. Any dirt or obvious contamination will be 

Alpha 20 dpm/100 cm2 300 dpm/100 cm2 

r Beta and Gamma 200 dpm/100 cm2 1,OOO dpm/100 cm2 

brushed or wiped with a disposable paper wipe. The units can then be taken inside in a clean 

plastic tub, wiped with damp disposable wipes, and dried. The units will be checked, field 

calibrated, and recharged, if necessary, for the next day’s operation. Decontamination will be 

performed in accordance with F0.3, General Equipment Decontamination. 

9.4 CLEARANCE FOR USE 
- 

Equipment decontamination will be performed as described in Sections 9.2 and 9.3. Equipment 

that is used to perform intrusive activities in the field will be sent through the Main 

Decontamination Facility before its final release from the plant site. Before rented or leased 

equipment that has been used in the field is returned, it will be wipe-tested for radioisotopes, 

and the results will be furnished to the HSSIHSO. RE will determine whether the item meets 
e 

the release criteria before the equipment is returned to the owner. Sampling and releases for 

conditional and unconditional use will follow EMRG 3.1, Performance of Surface Contamination 

Surveys; EMRG 3.02, Survey Requirement for Conditional and Unrestricted Use; and EG&G 

HSP 18.10, Release of Property/Waste for Conditional and Unrestricted Use. The radioactive 

contamination limits for unrestricted use are provided in Table 9-1. 

TABLE 9-1 
RADIOACTIVE CONTAMINATION LIMITS 

NOTES: 
dpm = disintegrations per minuie per gram 
cm’ = quam centimeter 
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10.0 EMERGENCY RESPONSE PLAN 

This section describes the procedures to be followed in the event of an emergency. 

10.1 SITE EMERGENCIES 

In the event of an injury, accident, or other emergency, all personnel are responsible for 

following the provisions of the HASP. When personnel are working in the field, they will have 

a copy of this HASP with them. Emergency contact numbers will be conspicuously posted 

onsite to allow easy access for all personnel. Emergency telephone numbers are listed in Table 

' 10-1. The HSS/HSO, with assistance from the Site Manager, 

for coordinating all emergency response activities until proper 

10.2 EMERGENCY PROCEDURES 

The following standard emergency procedures will be used by 

has responsibility and authority 

authorities arrive. 

onsite personnel. 

10.2.1 Call for Emergency Response 

For onsite emergency response, use the EG&G handheld radio (which will be provided to all 

field crews) and dial channel 1, or push the emergency button. The radio transmission will 

automatically contact the RFP security force, fire department, ambulance, occupational health 

department, RE department, and the contractor's yard supervisor. If a radio is not available, 

use an onsite or mobile telephone. Dial extension 2911 or (303) 966-2911, which is the RFP 
emergency telephone number. All of the services (fire, police, ambulance) are available at this 

number. See Section 10.3.1 for reporting requirements. For incidental releases, dial channel 
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~ ~ ~ 

1, extension 2911, (303) 966-2911, and then extension 2914 or (303) 966-2914 to report the 

release. 

Emergency telephones are available at all guard posts. 

If the emergency involves responding to an incidental release, dial 2914 for additional reporting. 

DO NOT CALL EMERGENCY RESPONDERS WHO ARE NOT ONSITE. THEY WILL 

NOT BE ALLOWED TO ENTER THE PLANT. 

10.2.2 Evacuations 

In case of an emergency, such as fire, explosion, or significant release of a hazardous substance, 

an air horn or vehicle horn will sound three times with five-second intervals between blasts. All 

personnel in the Exclusion Zone and the Contamination Reduction Zone will evacuate and 

a 
assemble within the Support Zone before exiting the site in an upwind direction. When the 

safety of all personnel has been established, calls for emergency response will be made. 

10.2.3 First Aid 

First aid will be provided by Jacobs personnel for minor injuries not requiring the services of 

a physician. The following general approaches to first aid will be taken. 

~ 
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TABLE 10-1 
EMERGENCY TELEPHONE AND RADIO NUMBERS - FIELDWORK 

Police 

Incidental Release 

Occupational Health General Information 

Fire I (303) 966-2911 

(303) 966-2444 

(303) 966-2911 then 
(303) 966-2914 

(303) 966-2594 

Ambulance I (303) 966-2911 

NEAREST EMERGENCY MEDICAL SERVICES ARE 

Program Health and Safety Manager - TBD 

Project Manager - John Freshwater 

Jacobs HSS/HSO - David Spruce 

EG&G CTR - Tim Loves& 

EG&G Asst. CTR - Mark Wood 

EG&G ERHSO - Keith Anderson 

EG&G Industrial Hygiene Manager - J.M. Brooks 

EG&G Health and Safety Liason Officer - Lisa Nelowet 

Jacobs Engineering Site Manager - George Jansen 

EC&G 24-Hour Installation Emergency Response 

EG&G Incidental Release Reporting 

BG&G Occupational Safety 

EG&G Construction Safety - Don Harlow 

Poison Center I (303) 629-1123 

LOCATED AT: Building 122 

(303) 595-8855 NIA 

(303) 595-8855 NIA 

(303) 966-5874 

(303) 966-8706 NIA 

(303) 966-8784 NIA 

(303) 9666979 NIA 

(303) 966-7910 NIA 

(303) 966-5471 NIA 

(303) 966-5874 

(303) 966-291 1 

EMAD 4 JAKE 13 

- 

EMAD 4 JAKE 1 

Emergency Button or 
2911 

Emergency Button or (303) 966-2911 and 
‘-2914 291 1 

(303) 966-2955 NIA 

(303) 966-4165 NIA 

Security (Protective Forcc Dispatcher) 1 (303) 966-2444 

Channel 1 Emergency 
Button or’2911 

Channel 1 Emergency 
Button or 2911 

Channel 1 Emergency 
Button or 291 1 

Channel 1 Emergency 
Button or 2911 

Channel 1 Emergency 
Button or 291 1 

Channel 1 

NIA 
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10.2.3.1 Physical Injury 

Minor injuries may be treated onsite, but all injuries will be examined by trained medical 

personnel. In the case of serious injuries, the victim will be transported to the RFP medical 

center as soon as possible. Victims of serious bites or stings will be taken to the RFP medical 

center. 

10.2.3.2 Iniurv As a Result of Heat 

Refer to Section 5.4.9.1, Heat and Cold Stress, for first aid instructions to treat heat-related 

injuries. 

10.2.3.3 Iniury As a Result of Cold 
I 

a 
Refer to Section 5.4.9.2, Heat and Cold Stress, for first aid instructions to treat cold-related 

injuries. 

10.2.4 Decontamination 

In the event that an injured person is contaminated with chemicals or radioactive materials, the 

person will be taken to the RFP medical center as soon as possible. Decontamination will be 

performed to prevent further exposure only if it will not aggravate the injury. 
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10.2.5 Transport to  Medical Facility 

In most cases, an ambulance will transport a seriously injured worker to the medical facility. 

However, if it becomes necessary to transport the worker, follow proper first-aid guidelines for 

moving an injured person. 

Figure 3-3 shows the layout of the streets and buildings at FWP. The medical center is located 

in Building 122. Directions to the center from three site entrance points are as follows: 

From the contractor’s trailer compound, head north to Central Avenue. Turn left onto 

Central Avenue and proceed approximately 1.25 miles. Building 122 is on the left. 

From the eastern entrance of the plant, proceed approximately 3.5 miles on Central Avenue. 

Building 122 is on the left. 
a 

From the western entrance of the plant, proceed along the entrance road through a second 

guard building onto Cactus Avenue. Proceed on Cactus Avenue one street beyond Second 

Street and turn left. (This unmarked street is Third Street.) Follow Third Street to 

Building 122, which is on the left following Building 125. 

An Authorization for Medical Treatment form (in Jacobs SOP 9.1, Appendix B) must 

accompany the injured employee to the medical center; the top portion of the form must be 

completed. 
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10.2.6 Communication Methods 

The following communication methods will be used: 

. 

Two-way radios provided by EG&G allow communication among field teams, the Jacobs 

trailer, the contractor’s yard supervisor, and the emergency response services at RFP. 

One cellular telephone will be located in each Jacobs field vehicle. The telephones can be 

used to call for emergency services onsite by dialing 966-2911. All guard posts have 

telephones. Telephone numbers for the RFP emergency services are provided in Table 

10-1. 

To improve communication with the field crews and to provide communication with key 

persons both during the daytime and off-duty hours, digital pagers will be used. 

A compressed air horn or vehicle horn will sound in the event of an emergency. 

Horn signals follow: 

One long blast (repeated three times with five-second intervals between blasts) indicates that 

personnel should evacuate area by nearest emergency exit. 

Two short blasts indicate a localized problem that is not dangerous to workers. 

Two long blasts indicate all is clear. 
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The following visual hand signals will be used: 

clutching throat: personal distress; and 

arm waving in a circle over the head: if given in the Exclusion Zone, need assistance; if 

given in the Support Zone, evacuate. 

10.2.7 Emergency Equipment 

The following emergency equipmen. will be available L. each site: , 

first-aid kit (10 unit); 

eye-wash station; 

air horn; 

Gatorade or equivalent; 

- fire extinguisher (10-pound A:B:C); 

one full set of the appropriate PPE for each team member; 

short-handled shovel; and 

two-way radio (provided by EG&G). 

10.3 NOTIFICATION 

Reporting and notification of emergency situations will be carried out in accordance with 

requirements in DOE Order 5484.1. 
I 
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10.3.1 Reporting 

Field personnel will notify appropriate emergency assistance personnel (for example, fire, police, 

ambulance) at extension 2911 or security (protective force dispatcher at extension 2444) 

immediately and then notify the Site Manager. The Site Manager will notify the HSS/HSO, 

EG&G CTR, Project Manager, and Program Health and Safety Manager. 

When calling for an emergency response, by telephone or radio, report ,the following 

information: 

name and association; 

location; 

type of emergency; 

time of incident; and 
a 

type of first aid or response rendered. 

c 

I 

Caller does not hang up until the emergency responder has received complete emergency 

response information. 

A complete notification procedure is provided in Appendix B (Jacobs SOP 9.1, Accident 

Investigation and Notification). 

An immediate verbal report must be given to the Corporate Health and Safety Manager within 

24 hours of each incident involving medical treatment. The following information will be 

provided: 8 
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e 
the exact location of the incident; 

name and employer of victim(s); 

nature and extent of injuries; and 

whether victim(s) was transported offsite for medical treatment. 

10.3.2 Primary Contacts 

Reporting procedures include notifying the following primary contacts: 

Corporate Environmental Health and Safety Department 

Jacobs Engineering Group Inc. 

600 Seventeenth Street, Suite ll00N 

Denver, Colorado 80202 

Attention: Terry Briggs, Manager 

Office Telephone: (303) 595-8855 

FAX Machine: (303) 595-8857 

a 

Program Health and Safety Manager 

Jacobs Engineering Group Inc. 

600 Seventeenth Street, Suite ll00N 

Denver, Colorado 80202 

Attention: TBD 

Office Telephone: (303) 595-8855 

FAX Machine: (303) 595-8857 
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Pasadena Risk Management (Safety) Department 

Jacobs Engineering Group Inc. 
251 South Lake Avenue 

Pasadena, California 91101 
Attention: Pat Costamagna 

Office Telephone: (818) 578-6886 
FAX Machine: (818) 578-6837 

Western Region Safety Department 

Jacobs Engineering Group Inc. 

251 South Lake Avenue 

Pasadena, California 91 101 
Attention: Ken Wilkenson 

Office Telephone: (818) 449-2171 
FAX Machine: (818) 578-6827 

10.3.3 Procedure: Reporting at Medical Facility 

An Authorization for Medical Treatment form (Appendix B) must accompany an injured worker 

to the medical facility. The top portion of the form is to be completed by job site personnel. 

A Worker’s Compensation form may also be required. 

10.3.4 Procedure: Postaccident 

After the employee has received treatment, the Program Health and Safety Manager will arrange 

for a postaccident drug screen for all injured employees immediately following an accident. A 
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vaccine for hepatitis B may be offered to employees exposed to blood during response to an 

incident. 

e 
I 

An initial accident investigation will begin at the discretion of the HSS/HSO or the Site 

Manager. At a minimum, the scene will be secured (no movement of material or equipment will 

be made until a review of the accident is completed), and signed statements from witnesses will 

be maintained. 

10.4 RECORD Kl3EPING 

The following rec.ord keeping documents will be completed following an emergency. 

10.4.1 Site Manager’s Investigation Report 

A Site Manager’s Investigation Report (provided in Appendix B) will be completed by the first 

line Site Manager as soon as possible following the incident. The completed form will be 

returned to Jacobs’ Corporate Environmental Health and Safety Department. A copy must also 

be sent to the Corporate Health and Safety Manager and the Program Health and Safety 

Manager. 

10.4.2 Witness Statement 

A Witness Statement (provided in Appendix B) will be used to obtain a signed statement from 

witnesses of their complete (factual) observations. Names and permanent addresses will be 

secured for future reference. The form will be returned to Jacobs’ Corporate Environmental 

Health and Safety Department. A copy must also be sent to the Corporate Health and Safety 

Manager and the Program Health and Safety Manager. 
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10.4.3 Employee’s Report of Occupational Injury or Disease 

An Employee’s Report of Occupational Injury or Disease (provided in Appendix B) is state 

specific. This form must be completed for all injuries, illnesses, and exposures requiring a 

doctor’s visit. The location code (project number) will be used as the form of identification. 

This form must be returned to Jacobs’ Corporate Environmental Health and Safety Department 

within 24 hours of the initial doctor visit. A copy must also be sent to the Corporate Health and 

Safety Manager and the Program Health and Safety Manager. 

See Appendix B for a copy of the Employee Exposure/Hazardous Chemical Release Report 

Form 9-1. 

10.4.4 First-Aid Register 

A First-Aid Register (provided in Appendix B) is the primary project injury log. All injuries 

or illnesses treated or reported (actual or alleged) will be entered into the log. This register will 

be used no matter how minor the event may be. There are no exceptions to this reporting 

requirement. The register is kept at the project site. 

10.4.5 Vehicle Accident Reporting Procedure 

For any vehicle accident or injuries involving a vehicle, please follow and complete the 

necessary forms dictated by the Vehicle Accident Reporting Procedures (provided in 

Appendix B). 
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10.5 ROCKY FLATS PLANT REPORTING PROCEDURE 

The HSS/HSO will submit the completed DOE Form 5484.x to the EG&G CTR, the Jacobs 

Project Manager, the Jacobs Corporate Health and Safety Manager, and the Jacobs Program 

Health and Safety Manager for any of the following incidents: 

Recordable occupational injury or illness as defined below: 

- Occupational Injury. An occupational injury is any injury such as a cut, fracture, sprain, 

or amputation that results from a work accident or from an exposure involving a single 

incident in the work environment and requires treatment in excess of first aid. Note: 

Conditions resulting from animal or insect bites, or one-time exposure to chemicals, are 

considered to be injuries. 

- Occupational Illness. The occupational illness of an employee is any abnormal condition 

or disorder, other than one resulting from an occupational injury, caused by exposure to 

environmental factors associated with employment. This category includes acute and 

chronic illnesses or diseases that may be caused by inhalation, absorption, ingestion, or 

direct contact with a toxic material. 

L 

Property damage losses include losses of $1,000 or more. Accidents that cause damage to 

DOE property, regardless of fault, or accidents where DOE may be liable for damage to 

a second party, are reportable if damage is $1,000 or more. This category includes damage 

to facilities, inventories, equipment, and properly parked motor vehicles and excludes 

damage resulting from a DOE reportable vehicle accident. 
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Government motor vehicle accidents are reported as accidents resulting in damages of $500 

or more. Accidents resulting in damages of $500 or more, or that involve an injury, are 

reported unless the government vehicle is not at fault, damage of less than $500 is sustained 

by the government vehicle, or no injury is inflicted on the government vehicle occupants. 

Accidents are also reportable to DOE if the following applies: 

- Damage to DOE property is greater than or equal to $500, and the driver of a 

government vehicle is at fault. 

- Damage to any private property or vehicle is greater than or equal to $500, and the 

driver of a government vehicle is at fault. 

- Any person is injured, and the driver of a government vehicle is at fault. 

c 
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11.0 LOGS, REPORTS, AND RECORD KEEPING 

Records documenting the safety program will be maintained. Logs and records will include 

documentation of exams, training, medical information, safety meetings, injuries, illnesses, and 

emergency events. Record keeping in the field includes maintaining a health and safety logbook 

and calibration logs. 

11.1 HEALTH AND SAFETY LOGBOOK 

A separate health and safety logbook and sign idsign out log will be maintained by the Site 

Manager throughout the project and given to the Corpo”iate Health and Safety Manager after the 

project is completed. Copies of logbook contents will be maintained in the project files. 

Logged information will include the following: (1) names of all Jacobs and subcontract 

personnel entering and leaving the site each day; (2) daily listing of data collection in site 

numbers to be visited by field teams; (3) description of unforeseen hazards and steps taken to 

mitigate hazards; (4) summary of telephone conversations regarding health and safety; (5) safety 

infractions, if any; (6) accidents and injuries; and (7) all other significant health and safety 

items. 

e 

Records will be kept for each onsite individual. Records include a medical cleannce statement 

from a qualified physician and respiratory fit test and training documentation. When site safety 

meetings are conducted, an attendance sheet must be kept. 

11.2 CALIBRATION LOGS 

Calibration records for instruments used to monitor employee nonradioactive contaminant 

exposures will be maintained in a calibration log. Refer to Section 6.2 for an explanation of e ’  
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con tents and procedures. Radiological instrumentation performance checks will be maintained 

in a daily source check log as described in Section 6.4.2. 

Iwpf) h:\wp\flats\hspwarp\warp.drt April 28, 1994 Recycled 



Health and Safety Plan for the 1994 MaIllUl: RFP/ERh4-9600018 
Well Abandonment and Replacement Prognun Section: 12.0, Rev 0 

Organization: Environmental Restoration Management 
Page: 12-1 

12.0 PLAN APPROVAL 

This site safety plan has been written for the exclusive use of Jacobs Engineering Group Inc., 

its employees, and subcontractors. The plan is written for the specified site conditions, dates, 

and personnel and must be amended if these conditions change. 

I 
PLAN PREPARED BY 

R O d Y  FLATS PLANT PROGRAM MANAGER - 
H E A L T ~  AIND SAFETY MANAGER. 
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13.0 EMPLOYEE CERTIFICATION FORM 

By my signature, I certify that I have read, understand, and will abide by, the Health and 

Safety Plan for the Rocky Flats Plant. 

I , *Printed Namc ~ Sipnature ,ComDany 
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a 

OBJECTIVE 
The following computerized tracking system has been implemented to track medical 
monitoring and field training needs. The objectives are to provide current certifications on 
all field clearance parameters and to enforce any restrictions on field clearance. 

APPUCABlCrrY 
This procedure applies to all personnel whose job requires them to work in areas where 
toxic and hazardous materials are present and where a potential for exposure to these 
materials exists. This includes persons working in areas where physical hazards, such as 
excessive noise, which may have adverse effects on health are present. 

PROGRAM ADMINISTRATION 
The Health and Safetv Manaaer (HSM) is responsible for overall administration of the 
medical surveillance program. The HSM shall select a medical consultant to provide 
guidance in establishing and maintaining the medical surveillance program and shall be 
responsible for monitoring the consultant's performance. 

The Corporate Health and Safetv Coordinator (HSC), appointed by the HSM, is 
responsible for establishing medical clinics, setting up medical protocol and administrative 
procedure in coordination with the Corporate Medical Consultant, coordinating the 
scheduling of physical exams, maintaining a current database and confidential medical 
records system, notifying the employee's supervisor of any work restrictions as noted by 
the examining physician, and monitoring Hazardous Materials Exposure information. 

The CorDorate Medical Consultant (CMC), appointed by the HSM, is responsible for quality 
control review and auditing of the performance of the medical clinics and laboratories. The 
CMC may also be asked by the Corporate Health and Safety Office to advise on additional 
testing, emergency event consultation, new clinic setup and new program medical protocol, 
as well as miscellaneous concerns. 

Proaram Participants Program participants will agree to take a Baseline (Initial) 
Examination, annual and post-exposure examinations as well as an exit exam upon leaving 
or termination of the program. 

Medical Clinics All medical examinations will be performed by a prequalified occupational 
medicine clinic. 
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'ACTNE' FIELD STATUS CLEARANCE REQUIREMENTS 
An "active" field status is required of all employees in order to perform field work on 
hazardous waste sites. current 
certifications in a h o u r  hazardous waste basic training, &hour refresher training, and a fit 
for work duty certification from a medical monitoring program physical. (Refresher training 
is not required for employees who have completed a 40-hour basic training course within 
the last twelve months.) 

Those employees who lack one or more of the requirements for an "active" field status, will 
be designated as "inactive". 

Additional certifications may be required of an "active" status field employee. These 
certifications include: CPR and First Aid, 24-hours of supervised field experience in Level D, 
C, 6, and A., and respirator fit testing. 

The requirements for an "active" field status are: 

TRAINING AND MEDICAL MONITORING SUMMARY REPORT 
A Training and Medical Monitoring Summary Report (Figure 1-1) will be issued to 
employees monthly summarizing their field status. The training and medical monitoring 
certifications needed in the next 30 days will also be listed. 

Supervisors (office or departmental operations managers) will also receive a monthly 
Training and Medical Monitoring Summary report. This is intended to assist in staff project 
planning, budget planning, and identification of field restriction problems. 

UPDATING TRAINING AND MEDICAL MONITORING CERTIFICATIONS 
It is the responsibility of each employee to maintain an "active" field status clearance. It is 
also the employee's responsibility to maintain any additional certifications required for the 
type of field work they anticipate being involved in. 

Scheduling for needed trainings and certifications is to be coordinated with the employee's 
local health and safety coordinator. Medical monitoring is to be coordinated with the 
Corporate Health and Safety Coordinator in the JEG Denver office. 

TRAINING AND MEDICAL MONITORING WALLET CARDS 
It is the responsibility of the project manager or site safety officer to assure that employees 
assigned to a specific project have the required field status and necessary certifications for 
field work. 

A wallet size training and medical monitoring summary card (Figure 1-2) will be issued to 
employees with an 'active" field status. This card serves as ready proof to the project 
manager or site safety officer that the employee does possess the "active" field status 
required to perform field work on hazardous waste sites. 
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It also outlines additional certifications the employee may have. Field work may be 
restricted if the employee lacks any of the applicable certifications required, i.e. CPR, F/A, 
Fit testing, Levels of Protection, Supervisor training, etc. 

The parameters presented on the card include: 

Name and Employee Number 

Level of Protection Qualified For - Based on at least 24 hours of supervised field 
experience in a given level of protection. 

Medical - Physical Examination Expiration Date - Must not be expired to perform field 
work. 

CPR and First Aid Training Expiration Dates - To work on site, must be current or be 
accompanied by another employee with current CPR and First Aid training. 

Fit Test - Must have a current fit test clearance to wear Level C protection or higher. 

Basic Training Date - 40-hour hazardous waste training was successfully completed. 
Supervisor training, if any, is also listed here. 

Refresher Training - Date annual 8-hour refresher training expires. 

Known Medical Restriction - Lists any medical conditions that would limit participation 
in field activities. 

The reverse side of the card presents the address of the Jacobs Denver office where all the 
above health and safety documentation is maintained. It also refers to the site health and 
safety plan in case of site emergencies. 

An expired medical or refresher training expiration dates indicates that the card has expired. 
A new one will be issued once updated documentation for the expired date(s) has been 
received in the corporate health and safety office. 

HEALTH AND SAFETY DATABASE 
The Health and Safety database (Figure 1-3) is a summary of all documented medical 
monitoring, health and safety certifications, and health and safety training. The database 
lists each employee individually by office. It includes the employee’s social security number 
and performance unit. 
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The database lists the date and type of physical the employee was given. The type of 
physical Is designated by El, I,  P, or BE. The key is as follows: BI = Baseline (Initial) Exam, 
I = Interim Medical Review, P = Periodic Medical Exam, and BE = Baseline (Initial) Exam. 
Entry into the database verifies that the employee was certified as "fit for work duty". Any 
medical restrictions, if any, are also listed. 

Training completion dates are listed for basic training and refresher training. If the 
employee has completed a supervisor training course, a "Y" appears after 
Certification dates for CPR and First Aid are listed after the appropriate titles. Respirator fit 
testing is documented by date, respirator type, and size. 

There is also a comment section for any comments or explanations. 

INDIVIDUAL TRAINING AND MEDICAL MONITORING REPORTS 
Individual training and medical monitoring reports (Figure 14) list the training and medical 
monitoring needs Individually by office. 

For instance, the "Personnel Due for CPR Training Report" lists all the employees due for 
CPR certification in a designated office. The testing date for the training can be entered by 
the computer operator. Therefore, a list can be created of all Denver employees needing 
CPR within the next 30 days. 

There are individual reports for employees needing the following: basic training, refresher 
training, CPR certification, first aid certification, fit testing, to submit "Individual Field Training 
Records" for level qualification, and physicals from the medical monitoring program. 

PROGRAM ADMINISTRATION 
The Health and Safetv Manacler (HSM) is responsible for overall administration of the 
medical surveillance program. The HSM shall select a medical consultant to provide 
guidance In establishing and maintaining the medical surveillance program and shall be 
responsible for monitoring the consultant's performance. 

The Corporate Health and Safetv Coordinator (HSC), appointed by the HSM, is 
responsible for establishing medical clinics, setting up medical protocol and administrative 
procedure in coordination with the Corporate Medical Consultant, coordinating the 
scheduling of physical exams, maintaining a current database and confidential medical 
records system, notifying the employee's supervisor of any work restrictions as noted by 
the examining physician, and monitoring Hazardous Materials Exposure information. 

The corporate .Medical Consultant (CMC), appointed by the HSM, is responsible for quality 
control review and auditing of the performance of the medical clinics and laboratories. The 
CMC may also be asked by the Corporate Health and Safety Office to advise on additional 
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testing, emergency event consultation, new clinic setup and new program medical protocol, 
as well as miscellaneous concerns. 

Proaram Participants Program participants will agree to take a Baseline (Initial) 
Examination, annual and post-exposure examinations as well as an exit exam upon leaving 
or termination of the program. 

Medical Clinics All medical examinations will be performed by a pre-qualified occupational 
medicine clinic. 

REFERENCES 
29 CFR 191 0 Occupational Safety and Health Standards: respiratory protection (1 91 0.1 34); 

occupational noise exposure (1 91 0.95); toxic and hazardous substances (1 91 0.1 001 
through 191 0.1 045); hazardous waste operations and emergency response (1 91 0.1 20 
interim final rule. Federal Reaister December 19, 1985). 

NIOSH, OSHA, USCG, USEPA. Occupational Safetv and Health Guidance Manual for 
Hazardous Waste Site Activities. U.S. Department of Health and Human Services, 
Public Health Services Centers, National Institute for Occupational Safety and Health, 
Washington, D.C. 

ANSI. American National Standard for Respiratorv Protection. ANSI 288.6-1 984. American 
National Standards Institute, New York, N.Y., 1984. 
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Figure 1-1 
Summary Report for Training and Medical Monitoring 

Training and/or Medical 
N-e O f f  i c e  S ta tus  Updates Needed 

Tom Bond Denver A NONE 
Terry Briggs Denver A NONE 
Sarah Brown Denver A L 
Michael Carmein Denver A NONE 
Roy Evans Denver A L 
B i l l  Fieselman Denver A NONE 
Ed Corove Denver A NONE 
Tim G r a c e  Denver A NONE 
Gary G r a h a m  Denver 
Paul Hanneman Denver 
Daniel Harelson Denver 
Joyce Miyagishima Denver NONE 
Dale Rowlison NONE 
LYM Schuet te r  NONE 

A NONE 
A P 
A P 

Tom S t a i b l e  
Donna Toeroek 
Chris W i l l i a m s  
AM Wortman Donver A NONE 
Don Beaver Denver I P 
Steve H a r t  Denver I BT, C, F / A ,  FT, L, R 
Bob Henry Denver I Ct  f i t  P,  R 
Arthur Glen Lane Denver I BT, FT, L, R 
Pam McDevitt Denver I R 
John Zimmerman Denver I P 

------------------------------------------------------------*----------------------- 

Train ing  and Medical 
Monitoring R e p  ............................... 

BT = Basic Training 
C = CPR C e r t i f i c a t i o n  
F / A  = F i r s t  Aid c e r t i f i c a t i o n  
FT = F i t  Tes t ing  C e r t i f i c a t i o n  
L = Level of Fie ld  Experience 

( N e e d s  t o  S u b m i t  Employee 
F ie ld  Training R e c o r d .  ) 

P = Physical  
R = Refresher  Training 

s t a t u s  ~ e y  ................................ 
A = Active S ta tus  - The employee 
has completed a l l  t r a i n i n g  and 
medical monitoring c e r t i f i c a t i o n s  
required t o  perform f i e l d  w o r k  
on harardous waste sites. 

I = Inac t ive  S ta tus  - Employee 
is lacking one o r  m o r e  of the  
t r a i n i n g  o r  medical monitoring 
c e r t i f i c a t i o n s  required t o  
perform f i e ld  work on hazardous 
w a s t e  sites. 

For f u r t h e r  information o r  ques t ions ,  contact :  Robin "Ann" Kring, 
Safety Coordinator,  Jacobs Engineering Group Inc. ,  600 seventeenth Street ,  
Sui te  1100N, Denver, Colorado 8 0 2 0 2 ,  (303) 595-8855 ,  ( 3 0 3 )  595-8857 FAX. 

Health and 

- 1 
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Figure 1-2 
Training and Medical Monitoring Card 

------ ---,-- -- - -. --------- 
IS WRRENl AllO QUALIFIED FOR LEVEL: D 

FIRST 
llDDtCAL 1 05/1C/91 AID 
EXPIRES EXPIRES 

FIT TEST 

EXPIRES 
06/ 18/91 

uIQ# MEDICAL RESTRICTIOWS8 
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Figure 1-3 
Health and Safety Database 

Namo: Boaror, Don 
EPrployee Numbor:  
Office: Denver Performance Unit: 005 
Basic Training: 02/06/85 Refresher: 06/18/90 

Physical -pa: Status: I 
Known Modical Restrictions: 
Respirator Pit Date: 06/18/90 Make: MSA Ultratwin 
Commont : 

Annual Physical: 03/14/90 First Aid: 111 14/90 

Start Date: O S / 2 0 / 8 5  

Lovel: D 
Superpisor: 

Sire: x 

CPR: 11/14/90 

Name: Bond, Tor 
Employee Number:  
Office: Denver 
Basic Training: 03/24/90 
Annual Physical: 01/24/91 
Physical Tppe: BI 
Known Medical Restrictions: 
Respirator Pit Date : 
Comment : 

Start Date: 011 1619 1 

Lorel: D 
Superoisor: Y 

CPR: 0113 119 1 

S i z e :  M 

Namo: Briggs, Terry 
Employeo Number:  
Office: Denver Porformance Unit: 097 Start Date: 0 2 / 2 0 / 8 9  
-sic Training: 09/25/89 Rof rasher: 11/01/90 CPR: 06/04/90 

Physical Type: I St8tUSZ A Suporpisor: Y 
Known Medical Rostrictions: NONE 

Comment : 

Annual Physical: 02/27/91 First Aid: 06/04/90 LOVelr D,C,B 

~Rosparator Pit Date: 10/11/90 Make: MSA Ultratwin sire: x 

Namo: Brown, Sarah 
Employee Numbor:  
Officm: Durver Porformance Unit: 005 Start Date: 
Basic Training: 01/24/91 Rofresher: 01/24/91 CPR: 
Annual Physical: 01/29/91 First Aid : 01/31/91 kvel : 

Respirator Pit Date: 01/24/91 Make: MSA Ultratwin S i r . :  s 

Physical Type: E1 Status: A Suporvisor: 
Know MOdiC8l Rostrictions: 

Co~r.nt:  Employoo scheduled RhvSaCal 1/29/91. 

01/31 O1/lom 
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Figure 1-4 
Personnel Overdue for CPR Training 

/ /   
 04/23/90 Enployee having e x i t  phys sent. Gave ftr. Sending 

ref/CPR/f/a copies 



JACOBS ENGINEERING GROUP INC. 
MEDICAL PROTOCOL 

BASELINE (Initial) EX4MINATION 

HISTORY 

- Occupational History Form 
- 
- 

The Come11 Medical Index Health Questionnaire 

Examining Physician's Medical History Form (Mav be used to elaborate the Comell Questionnaire.) 

h u n  TO WEAR A RESPIRATOR TEST - (Initial exam only) Follow the Ability To Wear A Respirator Test 
instructions. Complete the Ability to Wear a Respirator Questionnaire & Exam. 

PHYSICAL ExuiNnnoN Complete Baseline (InitiaVExii) and Periodic Medical Exam Form. Keep with 
employee's records according to the Records Retention Agreement. 

- Height (without shoes) 

- 
- 

Weight (stripped, with shorts for males, gown for females) 

Blood Pressure (recumbent, arm specified, done after at least fwe minutes of relaxation during 
history taking) 

Vision This shall be done on a tabletop device, such as a Titumus and including near corrected and 
uncorrected, and far corrected and uncorrected. Color shall be checked. A crude peripheral vision 
check shall be made for gross defects. 

Musculo-skeletal (a rapid survey of major muscle groups and agility) - 
- EKG (screening examination) 

- Chest X-ray (PA film only.) A chest x-ray shall be performed only if a film is not available that has 
been taken within the past three months and that can be included in the file. 

Pulmonary Function FVC and F N  1. Also, note any obvious deftormities that would interfere with 
wearing a respirator. 

Audiometry Through 8000 hz in a booth with acceptable background noise and with an audiometer 
calibrated within the year and checked each day. 

- 

LaSoRATORY ANALYSIS 

- 
- 
- , CBC with a differential 

- Sedimentation Rate and Hematocrit 

- Urlnalysls with Mlcroscoplc 

- 

The laboratory analyses are to serve as a baseline to compare against future analyses. 

SMAC 12,16,20, or 24 Whichever profile your office uses routinely. 

Blood Lead Must be sent to ESA Laboratories in Bedford, MA for laboratory analysis. Please see 
separate instructions under ESA Laboratories. 



Addltlonal lestlng must be authorized by Dr. Teny Briggs or Ms. Robin 'Ann' Wing (303) 595-8855. 

- Complete Physical Examination Summary. Mail to the Corporate Health and Safety Administrator 
within two weeks of the examination. Send to: Robin 'Ann' Wing, Health and Safety Administrator, 
Jacobs Engineering Group Inc., 600 Seventeenth Street, Suite 11 OON, Denver, CO 80202. Mark 
'Confidential'. 

- Send the patient a letter outlining the results of the examination within two weeks of the exam. 
Include a copy of the laboratory results. Mail to the patient at their home address. 

USNO AN PHYSICAL FROM PREVIOUS EMPLOYMENT 

- Exit physicals from previous employment may be substituted for performing the physical 
examination and laboratory analysis procedures listed above. To qualify, the exit physical must 
have been performed within the last three months. 

The physician shall review the exit physical and perform any missing components required in the 
above examination and laboratory protocol. In addition, the physician shall perform the history, 
ability to wear a respirator test, and a blood lead analysis according to the protocol guidelines listed 
above. The employee will need to submit'the original x-ray from the exit physical. If an original is 
not available, a copy can be submitted. 



mmphnterim 
JACOBS ENGINEERING GROUP INC. 

MEDICAL PROTOCOL 

INTERIM MEDICAL REVIEW 

The review will be performed as closely as possible to the anniversary of the previous baseline examination 
or periodic medical exam (whichever was performed last). And if possible, performed at the same clinic or 
facili. If the review is to be performed at a different facility, arrangements should be made, in advance, to 
have the previous records transferred to the new examining location. 

Occupatlonal Hlstory I 

A copy of the employee's Hazardous Materials Exposure reports for the previous year's activiies 
will be submitted by the employee. These reports outline the hazardous materials and chemicals 
the employee has worked near and the job function performed. 

Interim Questlonnalre 

The questionnaire shall be completed by the employee. The physician or an experienced designee 
appointed by the physician shall review the form. The questionnaire should be reviewed for 
significant negatives. Negatives, that on further investigation, might possibly indicate that the 
employee may not be fii for work duty. 

If the physician is of the opinion that the questionnaire contains significant negatives, the physician 
should follow-up with further interrogation of the patient and, if necessary, a physical examination 
and/or testing. 

'Caltfornla Cllnlcs Only' - Perform Ability to Wear a Respirator Test. See test instructions under Baseline 
(Initial) Exam. 

Laboratory Analysts: 

The laboratory analyses are to be compared to the previous baseline laboratory results. Any levels 
seriously out of the normal range warrant further examination. The clinic should call the patient 
back to perform a periodic medical examination. Please note this on the Physical Examination 
Summary form. The Periodic Exam protocol can be found in Jacobs Engineering Group Inc. 
Medical Monitoring Program Manual, S.O.P. 1 .l. 

SMAC 12,16,20, or 24 Whichever profile your office performs routinely. 

CBC with a differential 

Sedlmentatlon Rate and Hematocrit 

Urinalysis with Mlcroscoplc 

Blood Lead - Complete only tf employee has occupatlonal lead exposure. Must be sent to 
ESA Laboratories in Bedford, MA, for laboratory analysis. Please see separate instruction under 
ESA Laboratories, Inc. 

Personal Physlclan Referrals 

Patients should be referred to their personal physician for non-occupational related derangements. 
If you have any questions, please contact Ms. Robin 'Ann' k ing (303) 595-8855. 



.. . 
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NotMcatlon lnstructlons 

Complete Physical Examination Summary. Mail to the Corporate Health and Safety Coordinator 
within two weeks of the examination. Send to: Robin 'Ann' Kring, Health and Safety Administrator, 
Jacobs Engineering Group Inc., 600 Seventeenth Street, Suite 1100N, Denver, CO 80202. Mark 
'Confidentie. 

Send the patient a letter outlining the results of the examination within two weeks of the exam. 
Include a copy of the laboratory results. Mail to the patient at their home address. 
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JACOBS ENGINEERING GROUP INC. 
MEDICAL PROTOCOL 

PERIODIC MEDICAL EXAMINATION 

The examination will be performed as closely as possible to the anniversary of the baseline or interim 
medical review. And, if possible, at the same clinic or facility. If the examination is to be performed at a 
different facility, arrangements should be made to have the previous records transferred to the new 
examining location. 

UPDATED HlsTORv 

Occupational History - copies of employee's exposurelinjury reports provided with exam packet 

The Comell Medical Index Health Questionnaire 

Examining Physician's Medical History For (May be used to elaborate the Cornell Questionnaire.) 

- 
- 

him TO WEAR A RE~PIRATOR TEST - Follow test instructions (attached). Complete exam form. 

PHYSICAL ExnuiNnnoN Complete the Baseline (InitiallExit) and Periodic Medical Exam Form. Keep with the 
employee's records according to the Records Retention Agreement. 

- Height (without shoes) 

- Weight (stripped, with shorts for males, gown for females) 

Blood Pressure (recumbent, arm specified, done after at least fwe minutes of relaxation during 
history taking) 

Vlslon This shall be done on a tabletop device, such as a Tiiumus and Including near corrected and 
uncorrected, and far corrected and uncorrected. Color shall be checked. A crude peripheral vision 
check shall be made for gross defects. 

Musculo-skeletal (a rapid survey of major muscle groups and agility) 

Chest X-ray PA film every 5 years only. Exception - if employee is asbestos exposed, perform 
Yew. 
Pulmonary Funalon N C  and FEV 1. Also, note any obvious deformities that would interfere with 
wearing a respirator. 

Audiometry Through 8000 hz in a booth with acceptable background noise and with an audiometer 
calibrated within the year and checked each day. 

- 

- 
- 

I 

I 

bBOR4TORv ANALYSIS 

- The laboratory analyses are to be compared against the Baseline (InitiallExam) results by the 
physician. 

SMAC 12,16* 20, or 24 (Whichever profile your office uses routinely.) - 
- CBC with a differential 

- Sedlmentatlon Rate and Hematocrit 

Urinalysis with Microscopic 

Blood Lead - Complete only if employee has occupational lead exposure. Must be sent to 
ESA Laboratories In Bedford, MA for laboratory analysis. Please see separate instructions under 
ESA Laboratories, Inc. 

- 

Additlonal Testing must be authorized by Dr. Terry Briggs or Ms. Robin 'Ann' Wing (303) 5958855. 



NonflcAnoN INSTRUCTIONS 

- Complete Physical Examination Summary.. Send within two weeks of the examination to: Robin 
'Ann' Kring, Health and Safety Administrator, Jacobs Engineering Group Inc., 600 Seventeenth 
Street, Suite 11 OON, Denver, CO 80202. Mark 'Confidential'. 

Send the patient a letter outlining the results of the examination within two weeks of the exam. 
Include a copy of the laboratory results. Mail to the patient ai their home address. 



H E A L T H  & S A F E T Y  M A N U A L  e 
SECTION 4.0 - MEDICAL PROGRAM 

4.1 MEDICAL SURVEILLANCE 

The medical surveillance program is established in accordance with the Federal Occupational 
Safety and Health (OSHA) Hazardous Waste Operations and Emergency Response Standard 
1910.120 to assure the continued health and well being of employees assigned to hazardous 
waste operations. The program is administered to monitor the health of those employees 
whose work regularly poses the possibility of exposure to toxic materials and or hazardous 
operations. 

Participation Participation in the medical surveillance program is mandatory for all personnel 
involved in hazardous waste site investigations who are exposed or potentially exposed to 
hazardous substances or health hazards at or above the established exposure levels for these 
substances, or who wear respirators. 

Other employeesexposed to specific hazardous materials will be evaluated on a case by case 
study for inclusion in a medical monitoring program under the direction of the CHSM. 

Baseline (Initial) Examination An initial or baseline exam is given to each participant prior to 
any work .assignment involving potential exposure to hazardous materials. The exam is 
intended to determine that the employee will be able to perform their job without undue risk to 
themselves, fellow employees, or to the public and to provide a baseline against which future 
examinations can be measured. 

The exam consists of a complete medical examination designed to screen for evidence of 
adverse effects of occupational exposure to toxic substances or health hazards. It includes a 
medical and occupational history review, examination, basic blood and urine laboratory tests, 
and a physician's evaluation to determine the individual's fitness to perform field work. In 
addition, the exam shall assess the individual's ability to wear and use personal protective 
equipment. The results of the exam shall be reviewed by a physician qualified in the practice of 
occupational and industrial medicine to determine the individual's fitness to perform field work. 
The protocol for the baseline exam is listed in SOP No. 1 .l. The Corporate Health and Safety 
Department may request to include additional tests as necessary for specific anticipated 
exposures. 

Annual Examinations Each individual shall receive an interim medical review or periodic exam 
annually, These examinations are to be used for comparison with the baseline exam in order 
to detect any early indication of change in health status, whether work related or of a non- 
occupational origin. 

The interim medical review includes an interim questionnaire, updated Hazardous Materials 
Exposure Summary, and laboratory analysis to compare to the baseline exam. The physician 
may request approval from the Corporate Health and Safety Office for special examination 
procedures for additional testing if he/she finds it necessary. The interim medical review will be 
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given the first year after the baseline exam and every other year thereafter. Protocol for this 
exam is listed in SOP No. 1 .l. 

The periodic medical exam includes a thorough examination similar to the baseline exam but 
not including an EKG or chest x-ray except where noted. Protocol for the periodic medical 
exam is listed In SOP No. 1 .l. The periodic medical exam will be given the second year after 
the baseline exam and every other year thereafter. For example: 

YEAR YEAR YEAR YEAR YEAR YEAR 
ONE TWO THREE FOUR FIVE . SIX 

Baseline Interim Periodic Interim Periodic Interim 
Exam Medical Medical Medical Medical Medical 
(Initial) Review Exam Review Exam Review 

Employees already in the medical monitoring program prior to August 1, 1990, who have 
previously completed a baseline physical and who may have completed one or more annual 
physicals will be considered a Year 2 participant and be given an interim medical review on or 
about the anniversary of their last physical examination. The following year the employee will 
be considered a Year 3 participant and so forth, 

Baseline (Exit) Examination Upon terminating employment or leaving the program, the 
employee must complete an exit examination whether or not the employee has completed any 
field work since hidher last physical exam. 

The exit exam is identical to the initial exam except that it does not include the ability to wear a 
respirator test. Protocol for the exit exam is listed in SOP No. 1.1. The exit exam requirement 
may be waived by the Corporate Health 81 Safety office if the employee has completed a 
baseline (initial) or periodic medical exam with the preceding six months. 

If the employee refuses the baseline (exit) examination, he/she must put the refusal in writing. 

Post Exposure Examinations Following an accidental exposure to hazardous materials, a 
post-expQsure exam may be required. The exam may be requested by the exposed individual 
or project/site manager or the manager of health and safety. The tests included in the post- 
exposure exam will be determined by the nature of the expqsure and may include all tests 
performed in the baseline (initial) exam and additional tests as necessary. In most cases, 
additional testing to monitor tissue damage after an exposure will be performed three to four 
months following the exposure. The post-exposure exam will be established on a case-by-case 
basis and reviewed by the corporate medical consultant. 

Notification of Examination Results The physician shall notify the Corporate Health and 
Safety Office of the individual's fitness to complete field work by completing the Physical 
Examination Summary. 
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The employee will be notified of the results of the examination by the medical clinic who shall 
send a letter along with a copy of the laboratory test results to the employee at hisher home 
address. The CHSC will notify the employee's supervisor of any work restrictions issued by the 
examining physician. 

Medical Records The original exams, x-rays, and laboratory results are kept in Jacobs' 
designated files in the examining physician's office. Physical examination summaries are kept 
in the Corporate Health and Safety Office in the individual's Confidential Medical Surveillance 
File. 

All medical records will be kept in accordance with OSHA's rule on Access to Employee 
Exposure and Medical Records (29 CFR Section 1910.20) for at least the duration of the 
individual's employment plus thirty years. See SOP No. 1 .l. 

Medical Clinics Medical clinics are established by the Corporate Health and Safety 
Coordinator 'in coordination with the Corporate Medical Consultant. The CHSC directs the 
clinic in medical protocol and administrative procedure. All medical protocol and administrative 
procedure must be authorized by the Corporate Health and Safety Office. 

Scheduling Medical Examinations Upon notification of new employee hires and terminations, 
and in response to a physical examination follow-up system, a medical examination packet is 
sent to the employee by the CHSC instructing the employee to call hidher local clinic to 
schedule the appointment. The correct medical protocol is set up with the medical clinic 
beforehand by the CHSC. The examination packet is described in the Medical Protocol Manual 
SOP 1 .l. 

Hazardous Materials Exposure Reports The CHSC distributes hazardous materials exposure 
reports to the employee on a monthly basis. These reports provide an exposure record to aid 
in the coordination of medical monitoring. 

Any injuries or potential or actual exposure is also listed on this report. In addition, the 
employee must complete the Employee Injury and Exposure Form and submit this to the 
Health and Safety Manager. The report and form are shown in SOP 1 .l. 

4.2 EMERGENCY MEDICAL CARE AND TREATMENT 

Emergency medical care must be addressed in the site safety plan for all hazardous waste site 
operations (see SOP ko. 5.0). The plan must identify the provisions made for handlin g 
physical injuries as well as accidental exposure to hazardous materials. Emergency medical 
care facilities and other emergency resources (physicians, hospitals, ambulance) must be 
identified. 

In case of an injury or exposure to toxic substances, Jacobs' medical consultant shall be 
notified and shall provide consultation to the emergency medical facility, as appropriate. The 
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medical consultant will also be responsible for determining follow-up care and medical 
evaluation. 

4.3 EMERGENCY CONSULTATION 

The Corporate Medical Consultant has been contracted to provide emergency consultation 
services. 

A hotline telephone number (513) 421-3063 has been set up with Agatha Corporation. This 
hotline will answer questions or respond to any inquiries regarding proper treatment or 
diagnosis of any injury or exposure. 

Instructions for using the hotline telephone are included in SOP 1 . l .  

4.4 MEDICAL MONITORING TRACKING SYSTEM 

A computerized tracking system has been implemented to track medical monitoring and 
training needs. This system provides assistance in tracking the medical monitoring 
requirements of an "active" field status clearance described in Section 5.0, Health and Safety 
Training. The medical monitoring and'training tracking system is detailed in SOP 1 .O. 
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APPENDIX B CONTENTS 

U.S. Department of Energy 
. 

Industrial AccidenVIncident Report 

Jacobs Environmental Health and Safety Procedures 

Respiratory Protection Program,-,Section 7-0 

Health and Safety Training, Section 5.0 

Reporting and Recordkeeping, Section 13.0 

Personnel Monitoring, Section 9.0 

Jacobs Corporate Health and Safety Manual 

SOP 3.0 Health and Safety Training - Hazardous Waste Opkrations 

SOP 3.1 Hazard Communication Training 

SOP 4.4 Respiratory Protection Program Inspection and Maintenance of Air Purifying 

Respirator 

SOP 4.6 Respiratory Protection Program Respirator Fit Test 

SOP 6.0 Operation, Calibration, and Maintenance of Field Monitoring Equipment Without 

Specific SOPS 

SOP 6.2 Operation, Calibration, and Maintenance of Monitoring Equipment Portable 

Photoionizer - HNu PI101 

SOP 6.6 Personal Air Monitoring 

SOP 7.0 Physical Hazard Control 

SOP 7.1 Heat Stress Monitoring 

SOP 7.2 Cold Stress Monitoring 

SOP 7.3 Hearing Protection Conservation Policy 

SOP 7.7 Utility Clearance 
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SOP 9.4 Personnel Monitoring 
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ROP 10.01 High Volume Air Particulate Sampling . 

ROP 10.02 

ROP 10.03 Performance Check and Operation of Alpha Smear/Filter Counting 

Personal Air Particulate Sampling 

Instrumentation 

Personal Air Sample Pump Calibration 

Utilization of Airflow Calibration Log 

ROP 10.04 

ROP 10.05 

Jacobs Engineering Group Inc. Safety Manual 
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DOE F 5484.X 

1. Reporting Organization 
Organization Code 

2. Case Number Revision 0 Yes 
3. Multiple Case No. 

U.S. Department of Energy 
INDIVIDUAL ACCIDENT/INCIDENT REPORT 

For All Type A, B, and C Investigations 
  

6. Department, Division, 
or I.D. Code (optional) 
7. Date of Occurrence: 

Month Day Year 

For SSDC Use Only 

5. InvestigationType 0 A 0 B 0 C 
0 Non-Recordable 

P.D. Accident Type: Energy Flow ' 

Enter GlCS Narrative FRASE Coding Revision: 1st - 2nd - 3rd - 4th - 

10. On Employer's Premises? 0 Yes 0 No 
11. Specific Location: 

General Information 

12. Check One: 0 Injured or 111 Employee 17. Occupation: 
CI Operator of EquipmentNehicle . 18. Length of Present Employment: 0 Under 3 mos. 

19. Experience on the job/equipment: 0 Under 3 mos. 
0 3-12 months D Over 12 mos. 

13. Name: 
14. S.S. or ID Number: 0 3-12 months 0 Over 12 mos. 
15. Age: 
16. Sex: 0 Female 0 Male 

Injury/lllness (OSHA Information) 

20. 3 Injury Code (10) 21. Workdays Lost 
9 Code 7a(21) Skin diseases or disorders 22. Workdays Restricted 
0 Code 7b(22) Dust diseases of lungs 23. Death: 0 Yes 0 No 
0 Code 7c(23) Resp. due to toxic Agents Month Day Year 
D Code 7d(24) Poisoning 
D Code 7e(25) Disorders - Physical agents 0 Yes 0 No 
L1 Code 71 (26) Disorders - Repeated trauma 
c! Code 7g(29) All other 0 Yes 0 No 

0 Yes 0 No 

24. Permanent transfer because of injury disability? 

Terminated because of injury disability? 

25. Has Employee returned to work with no further 
anticipated workdays lost or restricted? 

PropertyNehicle Damage 

26. Property: 0 Fire 0 Non-Fire 30. $ Total Accident Damage 

27. Vehicle: D Government $ Non-DOE PropertyNehicle 

0 CarlPickupNanlMotorcycle 31. $ Claim Against DOE 
D Truck (1 ton or over) $ Paid by DOE 
D Bus $ Reimburseable to DOE 
0 Other (Air, Marine, Railroad, etc.) $ Paid to DOE 

If yes - Was seatbelt worn? 0 Yes 0 No 32. Are dollar amounts final? 0 Yes 0 No 

(if Property Damage Accident, go to line 30) $ DOE PropertyNehicle 

0 Private-Driven by Government Employee 

28. Was vehicle equipped with seatbelts? 0 Yes 0 NO 

29. Did vehicle accident involve recordable injury? 0 Yes 0 No a. 
EquipmenVHardwareNehicle Involved (as applicable) 

33. Equipment: (Generic [or Brand] Name & Model) 
34. Did equipment design or defect contribute to the accident cause or severity? 

ID Number 
0 Yes 0 No 

Continued on the following page 
DO NOT WRITE IN THE SHADED AREAS RF-47308 (Rev 4/93) 



NARRATIVE GUIDE 

35. Activity in progress at the time of accident. e 
36. Events - Begin with initiating and end with nature and extent of injury/damage. 

37. Accident Causes 

a. Conditions 

b. Actions 

c. Factors influencing a. or b. 

38. Corrective Actions (if risk is acceptable, corrective action may not be necessary) 

a. Action taken 

b. Actions recommended 

c. To be completed by 

[ CaseNumber 

9. Accident Investigator: Date: FTS Telephone e. . Job Title: 0 Supervisor 0 Safety Professional 0 Other 

40. Supervisor responsible for Corrective Action: 
Date: FTS Telephone 

FTS Telephone 41. Accident Investigation Contact (if different from 39.) 
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5.1 HAZARDOUS WASTE SITE REQUIREMENTS 

All personnel assigned to hazardous site work shall be trained to conduct on-site operations in 
a safe manner, as required by 29 CFR 191 0.1 20. Employees will not be allowed to perform 
field work until such time as their safety training has been completed. Proficiency in field health 
and safety procedures shall be maintained through regular refresher training programs and 
continual field practice. 

Basic Training - Employee All field personnel are required to complete a basic training course 
before assignment to any field activities. This training will include a minimum of 40 hours of 
classroom instruction and demonstration. Topics covered will include: 

recognition, evaluation, and control of chemical and physical hazards; 

radiation health principles if the employee has the potential for work with radiological 
hazards: 

personal protective clothing and equipment; 

respiratory protection and respirator fit testing; 

environmental monitoring equipment; 

standard operating procedures and safe work practices; 

site safety plan development; 

decontamination procedures; and 

practical exercise in use of personnel protective equipment and monitoring instruments 
(Levels B and 6). 

New employees who have had equivalent previous training and/or work experience may be 
considered as meeting the initial training requirement. The HSM will determine whether the 
employee is exempt from this training requirement. 

Basic Training For Facility Hazardous Waste Workers Initial 24-hour training is required for 
facility hazardous waste treatment, storage or disposal operations (TSD) and for in-plant 
hazardous waste emergency response CleanUp personnel. This training shall be job specific 
including the specific hazards associated with the job and procedures for their control. At least 
one-third of the training shall consist of field exercises. 

Basic Training - On-Site ManagerslSupervisors On-Site managers and supervisors who are 
directly responsible for field activities or who directly Supervise employees engaged in 
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hazardous waste operations shall receive, in addition to the required 40 hours basic training for 
employees, at least eight additional hours of specialized training on managing field activities. 
At a minimum, this training should include the management of hazardous waste site cleanup 
operations, and management of site work zones. 

Refresher Training Field personnel will be required to maintain proficiency in the areas 
covered in the basic training course by completing a minimum of eight hours of refresher 
training annually. The annual refresher training will also include a regulatory update on relevant 
topics. 

CPR And First Aid Training Selected field personnel shall maintain current Red Cross 
multimedia first aid and basic life support cardiopulmonary resuscitation (CPR) training to 
assure that at least one site team member has this training. All site safety officers must have 
current CPR and first aid training. 

Field Supenrision In addition to the basic training described above, it is Jacobs' policy that all 
personnel complete a minimum of 24 hours of supervised training in the field in gacJ level of 
protection (EPAdefined Levels A through C) before that employee is considered competent to 
operate at that level of protection in the field without supervision. 

Responsibilities The Health and Safety Manager is ultimately responsible for scheduling and 
directing health and safety training for all new employees who will be engaged in hazardous 
site work, and for scheduling and directing refresher courses for existing employees engaged 
in such work. It is the responsibility of each project manager to ensure that all training 
requirements are met before an individual is permitted to work on the site. 

Contracted Training All contracted training for the health and safety training described above 
must be preauthorized by the CHSM. 

Reporting And Recordkeeping Reports on training activities and training status of field 
personnel will be kept by the CHSC as described in Standard Operating Procedure No. 3.0. 
Copies of the reports may be kept by the regional health and safety coordinator. 

Employee Certifications All employees will receive copies of certification upon completion of 
the Hazardous Materials Field Activities Training Course, Refresher Training, and the On-site 
Managers/Supervisors Training Course, if applicable, and are required to submit to the CHSC 
copies of their Red Cross first aid/CPR training certificates as described in SOP No. 3.0. 

Site Training At !he initiation of site work and whenever new employees or contractors arrive 
on site, training on the specific hazards and hazard control methods shall be provided. A 
review of the HSP shall be included in this training. 

Also, daily safety meetings shall be conducted at the beginning of each shift or the beginning 
of each new job phase to discuss specific health and safety issues and procedures. 
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5.2 HAZARD COMMUNICATION REQUIREMENTS 

All personnel involved in project activities that may result in exposure to hazardous materials 
must be included in a pre-job training program in compliance with 191 0.1 200. The scope of 
the pre-training program shall include: 

a discussion of the physical and health hazards of the chemicals in the work; 

a review of the site safety hazards: 

methods that may be used to detect hazardous chemicals; 

methods to be used to protect employees from exposure to hazardous chemicals; 

a review of the project hazard communication program including material safety data sheet 
(MSDS) information and chemical labeling system. 

5.3 HEALTH AND SAFETY TRAINING TRACKING SYSTEM 

A computerized tracking system has been implemented to track training and medical 
monitoring needs. The objectives are to provide current certification on all field clearance 
parameters and to enforce any restrictions or field clearance. The tracking system is described 
in detail in SOP 1.0. 

5.4 ACTIVE FIELD STATUS CLEARANCE 

An active field status is required of all employees in order to perform field work on hazardous 
waste sites. The requirements for an active field status are: current certification in 40-hour 
hazardous waste basic training, 8-hour refresher training, and a fit for work duty certification 
from a medical monitoring program physical. (Refresher training is not required for employees 
who have completed a 40-hour basic training course within the last twelve months. 

Those employees who lack one or more of the requirements for an active field status, will be 
designated as inactive. 

Additional certifications may be required of an active Status field employee. These certifications 
include: CPR and First Aid, 24 hours of supervised field experience in Levels D, C, 8 ,  and A, 
and respirator fit testing. 
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RESPIRATORY PROTECTION PROGRAM 

7.1 INTRODUCTION 

It is the policy of Jacobs Engineering Group to provide maximum protection of its employees 
from occupational exposure to dusts, fumes, mists, radionuclides, toxic gases, and vapors. 
Where feasible, exposure to contaminants at concentrations presenting potential health 
hazards will be eliminated by engineering controls. When effective engineering controls are not 
feasible, use of personal respiratory protective equipment may be required to achieve this goal. 

This respiratory protection program complies with the OSHA General Industry Standard for 
Respiratory Protection 29 CFR Section 191 0.1 34. Jacobs standard operating procedures for 
respirator selection, use, and care follow the guidance provided in ANSI Standard 288.2-1 980, 
Practices for Respiratory Protection and other applicable federal regulations (see SOP No. 4.0). 

Responsibilities of key personnel in the respiratory protection program are: 

Manaaement - It is the responsibility of Jacobs safety management to determine what 
specific applications require use of respiratory equipment. Jacobs will provide employees 
with proper respiratory equipment to meet the needs of each specific application. 
Employees will also be provided with adequate training and instructions on all equipment. 

Supervisors - Supervisors, office managers, group managers, project managers, and site 
managers are responsible for insuring that all personnel under their control are completely 
knowledgeable *of the respiratory protection requirements 'for the areas in which they work. 
They are also responsible for insuring that their subordinates comply with all facets of this 
respiratory protection program, including respirator inspection and maintenance. 

EmDlovees - It is the responsibility of the employee to be knowledgeable of the respiratory 
protection requirements for their work areas. . Employees are also responsible for wearing 
the appropriate respiratory equipment according to proper instructions and for maintaining 
the equipment in a clean and operable condition. 

7.2 RESPIRATOR PROGRAM ELEMENTS 

Physiological And Psychological Limitations For Respirator Wearers Employees shall not 
be assigned to tasks requiring use of respiratory equipment Unless it has been determined by a 
qualified physician that they are physically able to perform the work while using the equipment 
(see SOP No. 1 .O). The determination shall be made on the basis of a medical examination as 
required by 29 CFR 191 0.1 20. The determination Of medical acceptability for respirator use 
shall be reviewed annually during the annual examination. 

Respirator Selection Only respirators certified by the National Institute of Occupational Safety 
and Health (NIOSH) and Mine Safety and Health Administration (MSHA) will be used. Selection 
of a proper respirator for any given situation shall require consideration of the following factors: 

c?m&s\Rcv 7-91 
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a. The nature of the hazard (including physical properties, physiological effects on the 
body, concentration of toxic material or airborne radioactive level, established 
permissible time-weighted average concentration for toxic material, established 
permissible airborne concentration for radioactive material, and established immediately 
dangerous to life or health concentration for toxic material). 

The characteristics of the hazardous operations or process. 

The location of the hazardous area with respect to a safe area having respirable air. 

The period of time for which respiratory protection may be required. 

The activity of workers in the hazardous area. 

The physical characteristics, functional capabilities, and limitations of various types of 
respirators. 

b. 

c. 

d. 

e. 

f. 

9. Respirator protection factors. 

Jacobs Standard Operating Procedure for respirator selection is contained in SOP No. 4.0. 

Training Each respirator wearer shall be provided training covering the following topics: 

a. 

b. 

respiratory hazards and what happens if the respirator is not used properly; 

engineering and administrative controls being used and the need for respirators to 
provide protection; 

reason for selecting a particular type of respirator; C. 

d. 

e. 

1. 

function, capabilities, and limitations of the selected respirator; 

method of donning the respirator and checking the fit and operation; 

proper wearing of the respirator; 

g. respirator maintenance; and 

h. 

Respirator Fit Each respirator user will be qUalitatiVely fit-tested annually for an appropriate 
respirator in accordance with Standard Operating Procedures NO. 4.6. The wearer is required 
to check the seal of the respirator by appropriate means (negative and positive sealing test) 
before each use. 

recognizing and handling emergency situations. 
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Facial Hair, Contact Lenses, And Eye And Face Protective Devices A respirator equipped 
with a facepiece shall not be worn if facial hair comes between the sealing periphery of the 
facepiece and the face or if facial hair interferes with valve function. Contact lenses shall not be 
worn when a respirator is needed. If a spectacle, goggle, face shield, or welding helmet must 
be worn with a facepiece, it shall be worn so as not to adversely affect the seal of the facepiece 
to the face. 

Issuance Of Respirators The proper types of respirators specified for each respiratory hazard 
are listed in the previous section describing levels of protection. Only persons trained to 
ensure that proper respirators are issued shall be permitted to issue respirators to persons 
needing them. 

Respirator Inspection Respirators must be inspected by the wearer prior to its use to ensure 
that it is in proper working condition. The method of inspection will be demonstrated and 
discussed during training. Each office or location using respirators shall maintain written 
inspection procedures for each type of respirator used (see SOP No. 4.4 and 4.5). Each 
respirator stored for emergency or rescue use shall be inspected at least once a month. 

Monitoring Respirator Use Members of the health and safety staff will monitor the use of 
respirators to ensure that the correct respirators are used, that respirators are working properly, 
and that respirators being used are in good working condition. In work areas where respirator 
use is routine, inspections will be done at least quarterly. For nonroutine respirator use, an 
inspection will be made each time respirators are worn. 

This inspection can be part of a health and safety field audit (see SOP No. 11 .O). Results of 
respirator use inspections will be recorded and sent to the Health and Safety Manager for 
review. 

Monitoring Respiratory Hazards The concentration or the airborne radioactivity level of the 
respiratory hazard in the work area shall be monitored initially prior to respirator selection and 
periodically during respirator use to ensure that the proper type of respirator is being utilized. 
This can be done by using personal sampling equipment or area monitoring using real time 
monitoring equipment, as appropriate for the particular respiratory hazard. 

Medical And Bioassay Surveillance When applicable, medical surveillance, including. 
bioassay, shall be carried out periodically to determine if respirator wearers are receiving 
adequate respiratory protection. A physician shall determine the requirements of the 
surveillance program. Medical surveillance requirements for hazardous waste site workers are 
described in Section 4.0. 

Respirator Maintenance Respirator maintenance shall be performed regularly to ensure that 
each respirator wearer is provided with a respirator that is clean and in good operating 
condition. A respirator maintenance schedule will be established in each office or location 
where respirators are used. This schedule will be based On the specific respirators used and 
whether they are used routinely or nonroutinely. 
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Cleanina and 'Sanitizing - Respirators will be cleaned and sanitized after each use. 
Commercially available cleaner/sanitizer recommended by the respirator manufacturer 
will be used.- 

InsDection - Respirators will be inspected by the user prior to use as described in SOP 
NO. 4.0. Respirators will also be inspected by an equipment officer or another member 
of the safety staff assigned this responsibility. 

0 Part Replacement and Repair - This function will be performed only by persons trained 
in proper respirator assembly and repair. When replacing worn or deteriorated parts, 
only those made specifically for the device will be used, and all maintenance and repair 
work will be recorded. 

0 Storaae - Respirators will be stored in a convenient, clean, and sanitary location. 
Respirator facepieces will be stored in protective plastic bags in a manner that will 
prevent distortion of rubber or elastic parts. 

7.3 RESPIRATOR PROGRAM EVALUATION 

An appraisal of the effectiveness of the respirator program shall be carried out annually by the 
health and safety manger. This evaluation will cover a) the adequacy of respirators in providing 
the necessary protection, b) inspection of program operation, and c) wearer .acceptance. The 
evaluation will be documented. Corrective action plans and target dates will be listed. 

cnmhs\Rsv 2-91 
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9.1 INTRODUCTION 

This section presents an overview of the procedures used during initial and continuing site air 
and surface monitoring and site characterizations. 

Prior to commencement of site activities, an evaluation of the potential hazards associated with 
the site is undertaken. The evaluation will consist of summarizing available data concerning 
the site by reviewing current information in project files. 

If the information available is insufficient to adequately describe on-site conditions, an initial site 
characterization is conducted to determine any evidence of radiation hazards, explosion 
hazards, oxygen deficiency, toxic chemical vapors, or other conditions that may adversely 
affect the health and safety of site personnel. 

All field air monitoring shall be conducted using approved monitoring devices and shall be 
standardized and calibrated in accordance with NIOSH, OSHA or NRC requirements. 

9.2 INITJAL SITE CHARACTERIZATION 
0 

The objective of an initial site characterization is to determine, on a preliminary basis, the 
presence of potentially hazardous conditions. An approved HSP is required for an initial site 
characterization. Table 9.1 provides guidelines to be used for the evaluation of atmospheric 
hazards during the characterization. 

Organic Vapors and Gases If the types of substances present at the site are known and the 
materials are volatile or can become airborne, measurements for organics are made with one 
or more appropriate, properly calibrated survey instruments. 

When the presence of types of organic vapors/gases is unknown, instruments such as a 
photoionizer and/or a portable gas chromatograph operated in the total readout mode, are 
used to detect organic vapors. Until specific constituents are identified, the readout indicates 
total airborne substances to which the instrument is responding. Identification of the individual 
vapor/gas constituents permit the instruments to be calibrated and used for more specific 
analysis. 

When individual chemical constitutnets prersnt a particular hazard, chemical identifhtion 
should be undertaken using techniques such as colorimetric tubes, direct reading electronic 
instrumentation or field sampling or with laboratory analysis. 
Sufficient data is obtained during the initial entry to map or screen the site for various levels of 
organic vapors. These gross measurements are used on a preliminary basis to: 1) determine 
levels of personnel protection, 2) establish site work zones, and 3) select candidate areas for 
more thorough qualitative and quantitative studies. 
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Inorganic Vapors and Gases The ability to detect and quantify nonspecific inorganic vapors 
and gases is limited. Presently, photoionizers have limited or no detection capability, while the 
chromatographs have none. If specific inorganics are known or suspected, measurements are 
made with appropriate instruments, if available. Colormetric tubes or other techniques 
presented above can be used if substances present are known and appropriate tubes are 
available. 

Radiation 
materials are suspected to be present. 

Radiation monitoring is incorporated in the initial survey where radioactive 

Normal gamma radiation background is approximately 0.01 to 0.02 mR per hour (mR/hr) on a 
gamma survey instrument. However, limited investigation may continue with elevated radiation 
exposure rates. If the exposure rate increases to 3-5 times above gamma background, a 
qualified health physicist must be consulted before work is allowed to continue. 

The absence of gamma readings above background is not interpreted as the complete 
absence of radioactivity. Radioactive materials emitting low-energy gamma, alpha, or beta 
radiation may be present, but for a number of reasons may not cause a response on a general 
gamma survey instrument. Unless airborne or ingested, these radioactive materials should 
present minimal hazard, but more thorough surveys are conducted as site operations continue, 
to completely characterize the presence of any radioactive material. 

Airborne Particulates Where the potential exists for hazardous concentrations of airborne 
particulates, sampling is performed to evaluate the hazard level. Sampling protocols for 
specific contaminants shall follow OSHA or NIOSH standard methods if established. Common 
particulate contaminants requiring air monitoring include asbestos, metals, PCBs, PNAs, 
pesticides and radionuclides. Sampling and analytical methods require filter samples and 
laboratory analyses. 

For routine monitoring, direct reading particulate analyzers are used if calibrated with parallel 
laboratory analytical results. 

Oxygen Deficiency Ambient air must contain at least 19.5 percent oxygen by volume. At 
lower percentages, air-supplied respiratory protective equipment is needed. Oxygen 
measurements are of particular importance for work in enclosed spaces, low-lying areas, or in 
the vicinity of accidents that have produced heavier-than air vapors, which could displace 
ambient air. These oxygendeficient areas are also prime locations for taking further organic 
vapor and combustible gas measurements, since the air has been displaced by other 
substances. Oxygen-enriched atmospheres increase the potential for fires. Oxygen 
measurements are made through the use of an approved oxygen meter. 

Combustible Gases The presence or absence of combustible vapors or gases is determined 
through the use of an approved explosimeter. If readings approach or exceed 10 percent of 
the lower explosive limit (LEL), extreme caution must be exercised in continuing the 
investigation. If readings approach or exceed 20 percent LEL, personnel are withdrawn from 
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the area immediately. Before resuming any on-site activities, project personnel, in consultation 
with experts in fire or explosion prevention, must develop procedures for continuing operations. 

While on-site, visual observations are made to further evaluate site hazards. For example, dead 
fish or other animals, land features, wind direction, or the presence of corroded materials may 
indicate increased hazard potential. 

Interpretive Direct-Reading Reading A variety of toxic air pollutants, including organic and 
inorganic vapors, gases, or particulates can be produced at, for example, abandoned waste 
sites; fires at chemical manufacturing, storage, reprocessing, or formulating facilities; or fires 
involving pesticides. Direct-reading field instruments will not detect or measure all of these 
substances. Thus, negative readings should not be interpreted as the complete absence of 
airborne toxic substances. Verification of negative results can only be done by collecting air 
samples and analyzing them in a laboratory. 

9.3 CONTINUING SITE CHARACTERIZATION 

To verify that site control procedures are preventing the spread of contamination, a monitoring 
and sampling program is established based on the initial site characterization. Each work zone 
is periodically .monitored for air contaminants, especially when: 

work begins on a different portion of the site; 

different contaminants are being handled; 

a markedly different type of operation is initiated (e.g., barrel opening as opposed to 
exploratory well drilling); and 

significant change occurs in atmospheric conditions (e.g., temperature, wind speed, 
rainfall). 

In addition, analysis of soil collected in the most heavily traveled areas would indicate 
contaminants being carried from the Exclusion Zone by personnel, equipment, or wind. Air 
monitoring techniques described in Section 9.2 are also applied for continued monitoring. The 
results of these and further tests are then used to modify the existing HSP as necessary. 

9.4 PERSONNEL MONITORING 

For site tasks with the potential for exposure greater than existing OSHA PELS, ACGIH-TL\ 5, or 
OSHA action levels, selective personal monitoring of high-risk workers is undertaken. 
Monitoring is undertaken to ensure compliance with OSHA and state OSHA (where applicable) 
standards and uses the applicable OSHA or NIOSH standard methods. 

Monitoring results are compared with OSHA PELS and ACGIH-TLVs. All personnel monitoring 
results are maintained for 30 years in accordance with 29 CFR 191 0.20. 
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During site work employees shall wear a LTD (therm0 luminescent dosimetry) badge if gamma 
results are greater than background and/or if known radioactive source(s) are present at the 
site. 

Breathing zone airborne radiation monitoring will be conducted if specific jobs involve more 
than 10 MPC-hours in any week. 

If employee full shift noise exposure is potentially above 85dBA based on sound level 
measurements for specific tasks, full shift personnel noise dosimetry shall be performed on 
highest risk employees. 

9.5 PERIMETER MONITORING 

Where contaminant migration away from the active site presents a potential hazard to site 
personnel outside the Exclusion Zone or to the public, a location monitoring program is 
undertaken in consultation with the HSM. Since the fixed-location samples may reflect 
exposures either upwind or downwind from the site, wind speed and direction data are needed 
to determine monitoring locations and to interpret the sample results. 

As a minimum, one upwind (or background), two downwind, and two crosswind sampling 
locations are monitored. OSHA or NIOSH standard methods for sample analysis are followed. 

For ongoing site air monitoring, direct reading instruments may be employed when calibrated 
against laboratory analysis for specific contaminants. 

9.6 MONITORING ACTION LEVELS 

For all air borne monitoring required, Action Levels will be established dependent upon the 
nature and extent of hazards, site logistics and meteorological conditions. Action Levels shall 
trigger a discontinuation of site activity at affected locations until employees upgrade the level 
of protection or until air borne concentrations decrease below the Action Level. 



TABLE 9.1 
ATMOSPHERIC HAZARD GUIDELINES 

Ambient 
Level Action Monitoring Equipment Hazard 

Combustible gas indicator Explosive Less than 10% Continue investigation. 
E L  atmosphere 
10%-20% Continue on-site monitoring with 

extreme caution as higher levels are 
encountered: 

More than 20% 
E L  

Explosion hazard; withdraw from 
area Immediately. Return to work 
only is level decreases below ~ W O .  

Less than 19.5% Monitor wearing SCBA. Nde: 
Combustible gas readings are not 
valid In atmosphere with less than 
19.5% oxygen. 

Oxygen concentratton 
meter 

19.5 % - 25% Continue investigation with caution. 
SCBA not needed; based on 
oxygen content only. 

More than 25.W0 Discontinue inspection; fire hazard 
potential consult specialist. 

Less than 0.1 
mWhr 
More than 0.1 
mR/hr, and 
above 

. background 

Continue investigation. Radiation sunrey Radiation 

If radiation is detected above this 
level, this signifies the presence of 
possible radiation sources. At this 
level, more thorough monitoring is 
necessary. Consult with a health 
physicist. 

Colorimetric tubes and 
other direct reading 
specific gas monitors 

Organic and 
inorganic 

Depends on 
species 

Consult standard reference manuals 
for air and concentrations/ toxicity 
data 

Consult standard reference manual 
for air concentrations/ toxicity data. 
Normally use PEL or TVL limits. 

P hotoionizer Organic 
vaporslgases 

1) Depends on 
species 

2) Total 
Response Mode 

Consult standard reference manual 
with industrial hygiene evaluation. 

Organic vapor analyzer Organic 1) Depends on 
species 

Consult standard reference manuals 
for concentration/ toxicity data. 
Normally use PEL or TLV limits. 

Consult standard reference manual 
with industrial hygiene evaluation. 

2) Total 
Response Mode 

Follow OSHA or NIOSH sampling 
and analysis procedures. Use 
contaminant PEL as action level. 

Pump sampling, specific 
' media and laboratory particulate 

analysis contaminants 

Most vapor and Depends on 
species 
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13.1 INTRODUCTION 

In the event of a fatal or serious accident, or an incident involving personal injury or exposure 
to potentially hazardous materials, certain reporting and recordkeeping requirements must be 
met. These reporting and recordkeeping requirements comply with Jacobs' in-house policies 
as well as federal, state and local regulations. In addition, Jacobs maintains a monthly record 
of each employee's field activities at sites where hazardous substances are known or 
suspected to be present. 

13.2 ILLNESS AND INJURY REPORTING 

Reporting Of Serious And Fatal Accidents In the event of a fatal or serious accident an 
immediate telephone report will be made by the Site Safety Officer to the Health and Safety 
Manager outlining all details of the accident and action taken. 

The Health and Safety Manager shall immediately advise the program manager and the group 
vice president of QA and safety of the incident and actions taken. The Health and Safety 
Manager will then notify the appropriate local, state or federal safety and health agency@), as 
necessary. 

Reporting Incidents Involving Personal Injury Or Exposure To Hazardous Materials All 
incidents involving personal injury or exposure to potentially hazardous materials during any 
field activity,must be documented and reported to the HSM and Corporate Safety Director. A 
standard Employee Exposure/lnjury Report form is used for this purpose (see SOP No. 9.0). 

It is important to report all exposures ,and injuries even though the incident is not considered 
serious or no adverse health effects or symptoms are apparent at the time. Often exposure to 
a toxic agent has delayed or latent effects which can only be detected by specific diagnostic 
tests. Documenting an exposure may aid in identifying the cause of symptoms or changes in 
health status indicators at a later date. Likewise, an injury, such as an eye injury caused by 
dust particles, may result in delayed damage to the eye. To clarify the types of injuries which 
require the filing of an incident report, the following definitions are provided: 

0 Exposure For the purpose of reporting, an "exposure" is defined as any contact with a 
chemical physical or radiological material by epidermal contact, ingestion, which causes 
or might cause, a potentially harmful health effect. For example, airborne exposure 
exceeding the PEL or TLV is considered an exposure. The contact need not be for an 
extended time or with a large amount of material in order for the contact to be 
considered an "exposure". 

e lniury For the purpose of reporting, an "injury" is defined as any accidental event which 
results in, physical harm. The extent of damage or potential damage need not be a 
factor in deciding whether an injury is reported. 

com6s\Rev. 2-91 
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RECORDKEEPING 

The procedure for reporting incidents involving personal injury or exposure to 
hazardous materials (Employee Exposure/lnjury Report) is contained in SOP No. 9.0. 

13.3 OSHA RECORDKEEPING REQUIREMENTS 

Regulations established by the Occupational Safety and Health Act of 1970 (OSHA) require 
employers to prepare and maintain records of occupational injuries and illnesses. In addition, 
the act requires the reporting of fatal or serious injuries to the US. Department of Labor. Minor 
injuries requiring first aid treatment only are not reported. All reports must be on the forms 
approved by the Department of Labor or applicable state forms. They must be kept current 
and retained for five years following the end of the calendar year to which they relate. 

Forms Records of occupational injury and illness are kept by the Health and Safety Manager 
on two separate report forms. 'These forms are OSHA Form 200, Log and Summary of 
Occupational Injuries and Illnesses, and OSHA Form 101, Supplementary Report of 
Occupational Injuries and Illnesses. These forms and the reporting procedure are contained in 
Jacobs SOP No. 9.0. When there are applicable state forms, these will be used in lieu of the 
federal forms. 

Record Of Employee Exposure To Toxic Or Hazardous Materials Federal standards 
applicable to toxic and hazardous substances require employers to establish and maintain 
accurate records of employee exposure to certain toxic or hazardous materials. A monthly 
report of field activities will be maintained for each employee participating in operations where 
toxic or hazardous materials are known or suspected to be present. The reports provide a 
permanent record of sites on which the employee worked and the types of chemicals or other 
agents to which the employee may have been exposed. Actual or suspected exposures are 
also indicated. The employee is required to complete the Monthly Hazardous Materials 
Exposure Report at the end of each month. This form with instructions for completing, and the 
procedure for filing, are all contained in Jacobs SOP No. 9.0. 

13.4 CONFIDENTIALITY OF RECORDS 

All health and safety reports and records on Jacobs personnel will be maintained in confidence 
by the Health and Safety Manager. Files are kept in locked filing cabinets in the corporate 

. health and safety office. Employees may receive a copy of their health and safety records 
upon request. 
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OBJECTIVE 
This standard operating procedure outlines basic requirements for the health and safety 
program. The objectives of Jacobs' health and safety training program are: 

to make employees aware of the potential hazards they may encounter; 

to provide the knowledge and skills necessary to perform the work with minimal risk to 
worker health and safety; 

to make employees aware of the purpose and limitations of safety equipment; and 

to ensure that employees can safely avoid or escape from emergencies. 

This procedure is intended to ensure compliance with all applicable regulations, including 
those set forth in 29 CFR section 191 0.120. 

APPLlCABlLlM 
This procedure applies to all Jacobs personnel, contractors and subcontractors involved in 
hazardous waste activities. Those contractors and subcontractors who administer their 
own health and safety training programs must provide documentation to Jacobs' Health 
and Safety Manager (HSM) which shows their program to be at least as stringent as 
Jacobs'. In addition, copies of employee certifications in all required basic, refresher and 
field training must be submitted to the Jacobs HSM for each employee who will be involved 
in field activities. 

REFERENCES 
29 CFR 191 0.1 20. Hazardous waste operations and emergency response. Federal 

Reaister March 6, 1989. 

EPA Order 1440.2. Health and Safety Requirements for Employees Engaged in Field 

Superfund Amendments and Reauthorization Act of 1986. 

Activities. July 12, 1981. 
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PROGRAM ADMINISTRATION 
The Health and Safetv Manaaer (HSM) is responsible for the overall direction and 
supervision of the health and safety training program. He/she shall approve the training 
course/content and requirements, assure that all OSHA and other federal regulations for 
employee training are met, and modify the program as necessary to assure that each 
employee receives relevant and comprehensive training in health and safety. 

The Corporate Health and Safetv Coordinator (HSC), will schedule all training programs in 
conjunction with projects and provide arrangements for Regional Health and Safety 
Coordinators. He/she will provide documentation of course completion and records 
management for all training activities. 

The Proqram Health and Safetv Manaaer (PHSM) will coordinate with the Corporate Health 
and Safety Coordinator to schedule and conduct basic, refresher, and Pre-Job training 
courses, as needed. He/she will audit site training programs and site procedures for 
conformance with the program Health and Safety Plan. He/she will also maintain the 
program health and safety training files. He/she will send copies of all health and safety 
training documentation to the Corporate Health and Safety Coordinator. 

The Reqional Safetv Coordinator (RSC) shall coordinate with the Corporate Health and 
Safety Coordinator to schedule basic, refresher, and field training, including the American 
Red Cross CPR and First Aid courses, for all applicable employees. He/she shall maintain 
the health and safety regional files and provide copies of the regional files to the Corporate 
Health and Safety Coordinator. He/she will also maintain (and calibrate where necessary) 
all personal protective clothing and equipment for the region. (In some regions the 
equipment maintenance and calibration will be the responsibility of the region's Equipment 
Officer, under the direction of the Regional Safety Coordinator.) 

The Proiect Manaaer (PM) will assure that every team member is trained prior to the 
initiation of field activities. He/she will also assure that all the necessary respiratory and 
personal protective clothing and equipment are available and on-site prior to field activity 
start-up. 

PROCEDURE 
Basic Training Jacobs' Hazardous Waste Operations Training Course (40-hour Basic 
Training Course) is conducted on an as-needed basis for new employees at various offices 
and locations around the country. When less than eight employees require training, 
external .commercial training programs shall be used. The Corporate Health and Safety 
Coordinator will schedule courses in conjunction with the Program Health and Safety 
Managers and Regional Health and Safety Coordinators. 
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Classroom and field exercise training will include a minimum of 40 hours and will cover the 
following topics: 

recognition, evaluation, and control of chemical and physical hazards; 

environmental monitoring equipment; 

site safety plan development; 

decontamination procedures; and 

practical field exercise in use of personal protective equipment and monitoring 
instruments (Levels B and C). 

personal protective clothing and equipment; 

respiratory protection and respirator fit testing; 

standard operating procedures and safe work practices; 

All topics (except first aid and CPR) are addressed in the 40-hour Training Manual, and 
each course attendee will receive a copy of the manual for future reference. 

The respirator fit test will be conducted during basic training and the Respirator Fit Test 
Record (see SOP No. 4.0) is kept in the employee's corporate training file. The procedure 
for respirator fit testing is described in SOP No. 4.6. 

Upon completion of the basic training course, each attendee will receive a Certification of 
Health and Safety Training for Hazardous Materials Field Activities. The HSC will complete 
the form for each attendee. The HSC will keep a copy of the certification in the employee's 
corporate health and safety file. No employee may participate in field activities without this 
basic training. 

CardioDulmonarv Resuscitation (CPR) In addition to the basic training course, all field 
personnel will attend Standard First Aid and Basic Life Support Cardiopulmonary 
Resuscitation courses taught by certified American Red Cross instructors. Each attendee 
will receive copies of the first aid and CPR text used in the course. Employees who 
complete the courses will be issued American Red Cross certificates, copies of which must 
be submitted to the HSC for the corporate files. 

24-Hour Basic Traininq The 24-hour basic training course is offered to hazardous waste 
treatment, storage and disposal (TSD) operators and in-plant hazardous waste emergency 
response and cleanup operations. Classroom and field exercise training will include a 
minimum of 24 hours and will cover the following topics. 
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regulatory review; 

environmental monitoring equipment; 

site safety plan development; 
decontamination procedures; and 
practical field exercise in use of personal protective equipment and monitoring 
instruments (Levels B and C). 

recognition, evaluation and control of chemical and physical hazards; 
personal protective clothing and equipment; 
respiratory protection and respirator fit testing; 

standard operating procedures and safe work practice; 

All topics are addressed in the 24-hour training manual, and each course attendee will 
receive a copy of the manual for future reference. 

The respirator fit test will be conducted during the basic training. The respiratory fit test 
record (see SOP No. 4.0) is kept in the employee's corporate training file. The procedure 
for respiratory fit testing is described in SOP No. 4.6. 

Upon completion of the basic training course, each attendee will receive a Certificate of 
Health and Safety Training for Hazardous Materials Field Activities. The HSC will complete 
the form for each attendee. The HSC will keep a copy of the certification in the employee's 
corporate health and safety file. No employee may participate in field activities without this 
basic training. 

Additional Trainina for On-Site Manaaers and Supervisors Managers and supervisors of 
on-site field activities are required to complete an additional eight-hour training in the 
management of hazardous waste site cleanup operations and management of site work 
zones. This additional training must be completed by an employee prior to any assignment 
in which he/she will be managing field activities. These training sessions are held on an as- 
needed basis. Individuals completing this specialized training receive Certification of Health 
and Safety Training for On-site Managers and Supervisors. The HSC will complete the form 
for each attendee. The HSC will keep a copy of the certification in the employee's 
corporate health and safety file. No employee may act as a manager or supervisor for on- 
site field activities without successful completion of this additional health and safety 
training. 
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Field Supewision In addition to the basic training described above, all field personnel must 
complete a minimum of 24 hours of supervised field experience in each level of protection 
(EPAdefined Levels A through D) before that employee may operate in that level of 
protection in the field without supervision. Supervised field experience is documented on 
Form 3-3, Individual Field Training Record. 

The Corporate Health and Safety Coordinator will provide each employee with a copy of 
hisher training record log for updating every six months. The HSC will verify all information 
before entering it in the employee's permanent file. 

Proiect-SDecific Traininq Prior to doing site work, all site employees will be given pre-job 
training. The scope of topics will comply with SOP 3.1. 

Additionally, at the beginning of each site phase, or daily as necessary, employees shall 
receive training on the specific job hazards involved in that phase, protective equipment 
and other control procedures required and review of any site health and safety issues or 
problems. 

All pre-job, site phase, or daily training shall be documented using Form 3-4 (Health and 
Safety Meeting Form) or its equivalent, and will be retained as a part of the site health and 
safety records. 

Recordkeecing Training Certificates, Forms 3-1 and 3-2, discussed in this SOP, will be 
given to the employee and copies maintained in the corporate and regional health and 
safety files. Employees who receive additional training (e.g., Level A training, radiation 
protection training, and so forth) are required to submit copies of all relevant certifications 
and documentations to the HSC. 
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FORMS 
The following forms are included in this SOP. 

FORM 3-1 Certification of 40-Hour Health and Safety Training for Hazardous 
Materials Field Activities 

FORM 3-2 Certification of Health and Safety Training for On-site Managers and 
Supervisors 

Individual Field Training Record FORM 3-3 

FORM 34 

FORM 3-5 

Health and Safety Meeting Form 

Certification of &Hour Refresher Training for Hazardous Materials Field 
Activities 

FORM 3-6 Certification of 24-Hour Health and Safety Training for Hazardous Waste 
Site Operations 
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FORM 3-3 
IN DlVl DUAL 

FIELD TRAINING RECORD 

Name Social Security # 

Date of Employment 

Tile/Job Function Performance Unit 

LEVEL D 

Site Activity Supervisor Date Hours 

a 
LEVEL C 

Site Activity Supervisor Date Hours 

LEVEL B 

Site Activity Supervisor Date Hours 
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LEVEL A 

Site 

FORM 3-3 (continued) 

Activity Supervisor Date Hours 

~~ 

OTHER TRAINING (advanced training, special courses, etc.) 

Course Tile Presentor Dates Hours 

Do not include initial basic training, refresher, or general CPR and First Aid courses. 
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TOPICS: 
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OBJECTIVE 
This standard operating procedure outlines the basic provisions of the pre-job training 
requirements for employees involved in any project activity that may result in exposure to 
hazardous materials. This procedure is intended to ensure compliance with 29 CFR section 
191 0.1 200, any applicable state employee right-to-know regulation and any other 
applicable training provisions presented in 191 0 & 1926. 

APPUCABIUN 
This procedure applies to all Jacobs personnel, contractors, and subcontractors involved in 
project activities with the potential for exposure to hazardous materials. 

REFERENCES 
29 CFR 191 0.1 200. Hazard communication 

PROGRAM ADMlNlSTRATlON 
The Health and Safetv Manaaer (HSM) is responsible for overall supervision of health and 
safety training. He/she shall provide program auditing for compliance with this SOP. 

The Proaram Health and Safetv Manaaer (PHSM) or Regional Safety Coordinator (RSC) 
has direct responsibility for program compliance, course presentation as needed, and 
course auditing for program compliance. 

The Proiect Manaaer/Site Safetv Officer (PM/SSO) will assure that every team member is 
trained prior to the initiation of field activities. He/she will assure that all site health and 
safety plan components are implemented and that site training records are maintained. 
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PROCEDURE 
All site employees shall be provided training on the following topics prior to beginning 
work: 

review of their rights to information on hazardous materials in the work area and the 
location of that information: 

review of site operations where hazardous chemicals are present: 

a review of the physical and health hazards of the chemicals in the work site: 

methods of detecting the hazards; 

control measures and emergency procedures used to protect employees: and 

a review of the site health and safety plan including hazard labeling and material safety 
data sheets (MSDSs) and how to interpret this information. The HSP must be readily 
available to site employees. 

Training shall also include the following elements, where applicable. in compliance with 
specific OSHA standards: 

hearing conservation, 

respiratory protection, 
confinedspaceentry, 
lock out/tag out procedures, and 

any 191 0 Part 2 chemical hazards e.g., asbestos, benzene, lead, arsenic. 

Recordkeeping 
Form 3-6, Individual Field Training Record, will be used to document training under this 
SOP. A full list of training topics must be included in this record. The form shall be retained 
with the site project file and is shown in Appendix E. 
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OBJECTIVE 
This procedure describes the requirements for the inspection, cleaning, repair and storage 
of Jacobs' air purifying respirators. The purpose of this inspection and maintenance 
program is to ensure that all respirators are maintained at their original effectiveness. 

APPUCABlLrrY 
This procedure applies to any Jacobs' personnel who has been assigned the duty of 
respirator maintenance. 

U.S. EPA. Course Manual for "Hazardous Materials Incident Response Operations," 

PROCEDURE 
The following sections detail the procedures for inspection, cleaning and disinfecting, 
repairing and storing air purifying respirators. In addition, air-purifying respirators used in 
the field must be decontaminated according to the procedures described in SOP No. 4.2. 

@ REFERENCES 

Cincinnati, Ohio, 1987. 

INS PECTlO N 
Inspect respirators after each use. Inspect a respirator that is kept ready for emergency 
use monthly to assure it will perform satisfactorily. 

Thoroughly check all connections for gaskets and " 0  rings and for proper tightness. 
Check the condition of the facepiece and all its parts, connecting air tube, and headbands. 
Inspect rubber or elastomer parts for pliability and signs of deterioration. Any respirator 
found defective must be repaired before being used in the field, as described below. 

Maintain a record for each respirator inspection, including date, inspector, and any unusual 
conditions or findings. 

CLEANING AND DISINFECTION 
Respirators used during field work at hazardous waste sites must first be decontaminated 
according to SOP No. 4.2 before they are returned to the office storage area. To clean and 
disinfect iespirators prior to storage: a 



JACOBS ENGINEERING GROUP INC. 
CORPORATE HEALTH AND SAFEN MANUAL 

RESPIRATORY PROTECTION PROGRAM 
INSPECTION AND MAINTENANCE OF AIR 

PURIFYING RESPIRATOR 
SOP NO. 4.4 REVISION NO. 1 

DATE 2/91 
PAGE 2 OF 3 

Remove all cartridges, canisters, and filters, plus gaskets or seals not affixed to their 
seats. 

Remove elastic headbands. 

Remove exhalation cover. 

Wash facepiece and breathing tube (if so equipped) in cleaner/sanitizer powder mixed 
with warm water, preferably at 1200 to 1 4 O O F .  Wash components separately from the 
facemask, as necessary. 

Remove all parts from the wash water and rinse twice in clean warm water. 

Air dry parts in a designated clean area. 

Wipe facepieces, valves, and seats with a damp lint-free cloth to remove any remaining 
soap or other foreign materials. 

Note: Most respirator manufacturers market their own cleaners/sanitizers as dry mixtures 
of a bactericidal agent and a mild detergent. One-ounce packets for quantity use 
are usually available. Follow manufacturer's recommendations for 
cleaning/sanitizing if different from the above procedure. 

RE PA1 RS 
Only a trained person with proper tools and replacement parts should work on respirators. 
No one should ever attempt to replace components or to make adjustments or repairs 
beyond the manufacturer's recommendations. 

Make repairs as follows (or follow manufacturer's instructions): 

Disassemble and hand clean all respirator parts, as described above. 

Replace all faulty or questionable parts or assemblies. Use parts only specifically 
designed for the particular respirator. 

Reassemble the entire respirator and visually inspect the completed assembly. 

Insert new filters, cartridges, or canisters, as required. Make sure that gaskets or seals 
are in place and tightly sealed. 
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SOP NO. 4.4 

STORAGE 
Follow manufacturer's storage instructions, which are always furnished with new respirators 
or affixed to the lid of the carrying case. In addition, these general instructions may be 
helpful: 

After respirators have been inspected, cleaned, and repaired, they must be stored and 
protected against dust, excessive moisture, damaging chemicals, extreme 
temperatures and direct sunlight. 

Do not store respirators in clothes lockers, bench drawers, or tool boxes. Place them 
in wall compartments at work stations or in a work area designated for emergency 
equipment. Store them in the original carton or carrying case. 

Draw clean respirators from storage for each use. Each unit can be sealed in a plastic 
bag, placed in a separate box, and tagged for immediate use. a 
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OBJECTIVE 
This standard operating procedure provides four methods which can be used to fit test 
users of demand-type respiratory protection devices. 

APPUCABILIW 
This SOP applies to any Jacobs’ personnel using demand-type respiratory protection 
devices for field activities. All respirator wearers must be fit tested prior to conducting any 
on-site activities requiring respirator use. 

REFERENCES 
American National Standards Institute, Inc. American National Standard Practices for 

ResDiratorv Protection, ANSI 288.2-1 980, New York, 1982. 

American National Standards Institute, Inc., American National Standard for Respiratory 
Protection - Respirator Use - Phvsical Qualifications for Personnel, ANSI 288.6-1 984, 
New York, 1984. 

PROCEDURE 
All users or potential users of demand-type respiratory protection devices must be fit tested 
to ensure a proper facepiece-toface seal. Both the isoamyl acetate (organic vapor) and 
irritant smoke (particulates) fit tests will be used for each employee using the methods 
described below. A selection of respirators should be tested, with users allowed to choose 
the most comfortable from those that fit satisfactorily. 

Each respirator wearer must be cleared for respirator use during the initial and yearly 
annual medical examination as described in the medical protocol. Employees will be 
qualitatively fit tested during the initial health and safety training session and the results of 
each test will be documented on Form 4.6.1, Respirator Fit Test Record. Re-testing will 
occur semi-annually. In addition, any employee gaining or losing 10 or more pounds from 
the time of his/her last fit test must be re-tested prior to respirator use. 

Respirator Negative and Positive Pressure Tests 
The negative and positive pressure tests described below are the first, gross determinations 
of respirator fit prior to the administration of the isoamyl acetate and irritant smoke tests. 
The respirator wearer should place the respirator over the face and draw the straps 
securely, tightening the bottom straps first. The mask should not be so tight as to cause 
discomfort or a headache. 
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Necrative Pressure Test 
In this test. the inlet ormning of the respirator's canister(s), cartridge(s) or filter(s) is closed 
off by covering with the pal& of the hand(s), by replacing the inlet seal on a canister(s), or 
by squeezing a breathing tube or blocking its inlet so that it will not allow the passage of 
air. Then the wearer inhales gently and holds his breath for at least 10 seconds. If a 
facepiece collapses slightly and no inward leakage of air into the facepiece is detected, it 
can be reasonably assured that the fit of the respirator to the wearer is satisfactory. For a 
respirator equipped with a mouthpiece and nose clamp, if leakage of air into the nose or 
the mouth cannot be detected, then it can be reasonably assured that the fit of the 
respirator to the wearer is satisfactory, and further testing commences. 

Positive Pressure Test 
This test, similar to the negative pressure test, is conducted by closing off the exhalation 
valve and exhaling gently-into the facepiece. The fit is considered satisfactory if slight 
positive pressure can be built up inside the facepiece without any evidence of outward 
leakage. For some respirators, this method requires that the wearer remove the exhalation 
valve cover; this often disturbs the respirator fit even more than does the negative pressure 
test. Therefore, this test should be used sparingly if it requires removing and replacing a 
valve cover. The test is easy for respirators whose valve cover has a single small port that 
can be closed by the palm or a finger. 

After it is determined that a respirator is a satisfactory fit by either the positive or negative 
pressure test (or both), the wearer is further tested using the isoamyl acetate and irritant 
smoke tests described below. 

Isoamyl Acetate (Organic Vapor) Test 
Prior to testing, expose employee to a very low concentration of the isoamyl acetate to 
assure that he/she can detect the odor. 

Use facepieces equipped with organic vapor cartridges or canister. 

After employee dons the respirator, tester visually inspects facepiece-to-face seal. If 
seal obviously leaks, test ends and mask is recorded as 'No Fit' on Form 4.6.1. In 
addition, if the employee is uncomfortable, test ends. 

Instruct employee to put'hidher head into the fit test chamber (plastic bag or hood) 
and breathe normally during a short (30-60 seconds) sedentary period while tester 
holds an isoamyl acetate ampule near the facepiece seal. If no leakage is detected, 
instruct the employee to perform various exercises Simulating, as nearly as possible, 
work conditions (i.e., talking, running in place, turning head from side to side, nodding 
head up and down, bending over). 
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If the respirator wearer detects the odor of isoamyl acetate vapor during the test, the 
wearer should be permitted to readjust the seal of the respirator. 

if the wearer again detects the odor during testing, record that respirator as 'No Fit' on 
Form 4.6.1 , and remove it from the employee. Visually inspect the sealing surface. If 
any doubt exists about the respirator or cartridges and canisters, test a duplicate to 
assure that leakage was due to the facepiece-to-face seal. 

if the employee is unable to detect the odor of isoamyl acetate vapor during the test, 
the wearer has achieved a satisfactory fit with the respirator. This should be recorded 
by making a check under Isoamyl Acetate - 'FIT' - on Form 4.6.1. 

The use of isoamyl acetate vapor as a test agent has the following two major drawbacks: 
the odor threshold varies widely among persons, although most people can detect by odor 
a concentration of isoamyl acetate vapor in air as low as 0.1 parts per million by volume; 
and olfactory fatigue may cause a person to fail to detect the odor of a low concentration of 
isoamyl acetate vapor in air. Since the odorous vapor test is subjective, the validity of the 
test resutt depends on honest indication by the respirator wearer as to whether or not an 
odor was detected during the test. Therefore, a second test is performed on each 
employee to ensure an adequate respirator fit test. The second test, the irritant smoke 
(particulates) test, is described below. 

Irritant Smoke (Particulates) Test 
Use respiraiors equipped with highefficiency filters. 

Break both ends of an MSA.ventilation smoke tube. Insert one end into the tube 
connected to the positive-pressure end of a two-way aspirator bulb and cover the end 
with a 1 to 2 inch length of Tygon, surgical, or rubber tubing. Squeeze the aspirator 
bulb to generate the test aerosol. 

Ventilation should be provided when carrying out a test to prevent contaminating the 
room where the test is carried out with smoke. The respirator wearer should keep 
his/her eyes closed during the test, even if the respirator offers eye protection. 

After subject dons the respirator, tester visually inspects facepiece-to-face seal. . If seal 
obviously leaks, test ends and mask is recorded as 'No Fit' on Form 4.6.1. Also, if 
employee is uncomfortable, the test ends. 

Generate smoke into the input of the harvard hood or a hole punched in the top of the 
closed plastic bag until smoke can be visually I2tected throughout the bag or hood. 
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Instruct employee to put hisher head into the bag or hood and breathe shallowly 
during a short (30-60 seconds) sedentary period. If no leakage is detected during 
sedentary period, instruct employee to perform various exercises simulating, as nearly 
as possible, work conditions (i.e., talking, running in place, turning head from side to 
side, nodding head up and down, bending over) while breathing normally. 

If respirator wearer detects the penetration of the smoke into the respirator during the 
test, the wearer should be permitted to readjust the seal of the respirator and be 
retested. 

If the respirator wearer again detects the penetration of smoke into the respirator 
during testing, end the test, record that respirator as 'No Fit' on Form 4.6.1, and 
remove the respirator from the employee. Visually inspect the sealing surface. If any 
doubt exists about the respirator or cartridges, test a duplicate to assure that leakage 
was due to the facepiece-to-face seal. 

If the employee is unable to detect the penetration of smoke during the test, the wearer 
has achieved a satisfactory fit with the respirator. This should be recorded by making a 
check under Irritant Smoke - 'FIT' - on Form 4.6.1. 

Physical Conditions for Respirator Wearers 
In addition to passing the baseline medical examination, obtaining the physician's approval 
for respirator use, and passing fd tests described above, potential respirator users should 
be aware of the following conditions for respirator use. 

Excessive facial hair or other conditions that interfere with the proper sealing of the 
respirator shall disqualify the employee from using a respirator. 

Employees with prescription eyeglasses or contact lenses who are required to wear a 
full-face respirator shall use special frames for their glasses that do not interfere with 
the facepiece seal. Contact lenses are not permitted for any field work or respirator 
use; when using a half-face respirator, the employee must use prescription safety 
glasses. 

FORMS 
The following form is included with this SOP: 

Form 4.6.1 , Respirator Fit Test Record 



Instructions for Form 4.6.1, Respirator Fit Test Record 

Name: 

Date: 

Organization: 

Location: 

Respirator: 
(make and model) 

Size: 

Cartridge Type: 

Facial. Hair: 

Corrective Lenses: 

Fit/No Fit: 

Comments: 

Fit Tester/TNe/ 
Organization: 

Name of person being fit tested 

Date of fit test 

Company or affiliation of person being fit-tested 

Place where test is conducted 

Self explanatory 

Respirator size 
(usually small, medium, or large) 

Self explanatory 

Check yes (‘Y’) or no (IN’) to indicate the presence or 
absence of facial hair (mustache, beard, etc.) which 
may interfere with facepiece-to-face seal 

Check yes (‘Y’) or no (‘N’) to indicate whether or not 
the test subject wears prescription glasses or contact 
lenses 

Check the appropriate line for respirator fit or no fit for 
the isoamyl acetate and irritant smoke test. If an 
odorous vapor other than isoamyl acetate is used, 
record what odorous material is used in the ‘other’ 
column and check the appropriate ‘fit’ or ‘no fit’ row. 

Self explanatory 

Self explanatory 
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Respirator FIT Test Record 

NAME DATE 

ORGANIZATION 

LO CATION 

RESPIRATOR (MAKE AND MODEL) SIZE 

CARTRIDGE TYPE 

FACIAL HAIR* y- N- 

CORRECTIVE y- N- 
LENSES** 

(glasses or 
contacts) 

Results 

FIT 

NOFIT 

IsoAmy I 
Acetate 

Irritant 
Smoke Other 

COMMENTS: 

FIT TESTER TITLE ORGANIZATION 

* Excessive facial hair or other conditions that interfere with proper ,sealing of the 
respirator shall disqualify the applicant. 

** Individuals with prescription eyeglasses who are required to wear a full-face 
respirator shall use special frames for their glasses that do not interfere with the 
facepiece seal, Contact lenses are not permitted for respirator work. 

6 
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HEALTH AND SAFElY MANAGER 

OBJECTIVE 
This standard operating procedure describes the protocol for development of operation, 
calibrations and maintenance procedures for all monitoring equipment without specific 
SOPs. The objective of the SOP is to ensure that valid and consistent readings are 
produced from all field hazard exposure monitoring instruments operated by Jacobs 
Engineering Group Inc. personnel. 

APPUCABIUTY 
This SOP will be followed by all personnel operating, calibrating and maintaining field 
exposure monitoring equipment for Jacobs Engineering Group Inc. except the Tip 11 and 
HNu PI 101 presented in SOPs 6.1 and 6.2 respectively and any other implemented field 
monitoring equipment SOPs. 

P R 0 GRAM AD MIN STRATI 0 N 
The Health and Safetv Manaaer is responsible for auditing monitoring equipment 
procedures for compliance with this procedure. 

The Proaram Health and Safetv Manaaer or Reaional Safetv Coordinator is responsible for 
development and approval of all monitoring equipment procedures developed under this 
SOP. 

The EauiDment Officer is responsible for calibrating and maintaining all monitoring 
equipment under his/her jurisdiction. 

PROCEDURE 
A set of equipment specific procedures shall be developed detailing the operation, 
calibration and maintenance of each field monitoring equipment type. The procedure shall 
be consistent with the manufacturers specifications. 
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Operative procedures shall include the applications and use limitations of the equipment 
and any battery recharging instructions. 

Calibration procedures shall include all equipment and supply needs, any calibration gas 
required and calibration frequency. Maintenance procedures shall differentiate field 
maintenance, Equipment Officers manufacturer maintenance issues and expected 
frequency for routine maintenance. 
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I 
OB JECnVE 
This standard operating procedure describes the procedures for operation, calibration and 
maintenance of the HNu PI101 Portable Photoionizer. The objective of the SOP is to 
ensure that valid and consistent readings are produced from all HNu PI101 instruments 
operated by Jacobs Engineering Group Inc. personnel. 

APPU CAB I LlTY 
This SOP will be followed by all personnel operating, calibrating and maintaining the PI101 
for Jacobs Engineering Group lnc. 

REFERENCES 
"Instruction Manual for Model PI1 01 Portable Photoionizer", HNu Systems, Inc., 1986 

PROGRAM ADMINISTRATION 
The Health and Safetv Manaqer is. responsible for auditing monitoring equipment 
procedures for compliance with this procedure. 

The EQuiDment Officer is responsible for calibrating and maintaining regional field 
monitoring equipment, as well as scheduling maintenance service for equipment which 
requires specialized and/or manufacturer-provided periodic maintenance. 

EQUIPMENT 
HNu PI1 01 portable photoionizer with probe 
HNu Benzene (reference) span gas 
Regulator for span gas cylinder 
Tubing to connect regulator, HNu photoionizer, and flowmeter 
3-way connector 
Flow meter 
Charger 

PRINCIPLE OF OPERATION 
The analyzer measures the concentration of trace gases present in the atmosphere by 
photoionization. Photoionization occurs when an atom or molecule absorbs a photon of 
sufficient energy to release an electron and become a positive ion. This will occur when the 
ionization potential of the molecule in electron volts (ev) is less than the energy of the 
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photon. The source of photons is an ultraviolet lamp with an energy of either 9.5, 10.2 or 
1 1.7 eV. 

Sample gases enter the instrument probe through an inlet into the ion chamber and are 
exposed to photons emanating from the ultraviolet lamp. Ionization occurs for those 
molecules having ionization potentials near to or less than that of the lamp. 

A positive-biased polarizing electrode causes these positive ions to travel to a collector 
electrode in the chamber. Thus the ions create an electrical current which is amplified and 
displayed on the meter. 

This is proportional to the concentration of trace gas present in the ion chamber and to the 
sensitivtty of that gas to photoionization. 

In service, the analyzer is first calibrated with a gas of known composition equal, close to or 
representative of that to be measured. 

Refer to the instruction manual for additional information about ionization potentials and 
ionization sensitivities of specific compounds. 

Care must be taken to select the probe with enough energy to ionize the compound of 
interest. If the compound has an ionization potential greater than 11.7 eV it may not be 
detected by either probe. 

OPERATlNG PROCEDURES 
The following procedures are to be used in operating the analyzer: 

1. 

2. 

3. 

4. 

5. 

Unclamp the cover from the main readout assembly. 

Remove the inner lid from the cover by pulling out the two fasteners. The probe 
extension is stored inside the lid. 

Connect the probe cable plug to the 12 pin keyed socket on the readout assembly 
panel. Carefully match the alignment slot in the plug to the key in the connector. 
Screw down the probe connector until a distinct snap and lock is felt. 

Screw the probe extension into the probe end cap. The probe may be used without 
the extension if desired. 

Set the SPAN control for the probe being used (10.2, 9.5, or 11.7 eV) as specified by 
the initial factory calibration or by subsequent calibrations. If the instrument has 
already been calibrated using the SPAN control, do not change this setting. 
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6. Turn the function switch to the B A T  (battery check) position. The needle on the 
meter will go to the green zone if the battery is fully charged. If the needle is below 
the green arc or if the Low Battery Indicator comes on, the battery must be 
recharged before the analyzer is used. 

7. Turn the function switch to the STANDBY position. Turn the zero adjustment until 
the meter needle is at zero. 

Calibrate the instrument daily as described below. Calibration on the selected 
operating range is desirable. 

Turn the function switch to the appropriate operating position. Start with the 0-2000 
position and then switch to the more sensitive ranges. The UV light source should 
be on, confirmed by briefly looking into the probe to observe a purple glow from the 
lamp. 

Warnincx Do not look at the light source closer than 6 inches with unprotected 
eyes. Observe only if necessary, then only briefly. Continued exposure to 
ultraviolet energy generated by the light source can be harmful to eyesight. 

8. 

9. 

10. The analyzer is now operational. 

11. Hold the probe so that the extension is at the point where the measurement is to be 
made. The instrument measures the concentration by drawing the gas in at the end 
of the extension, through the ionization chamber, and out the handle end of the 
probe. 

Warninq: The instrument measures gases in the vicinity of the operator and a high 
reading when measuring toxic or explosive gases should be cause for action for 
operator safety. 

12. Take the reading or readings as desired taking into account that air currents or 
drafts in the vicinity of the probe tip may cause fluctuations in readings. Change the 
ranges as required. 

13. Check battery condition as required. If the Low Battery Indicator comes on, turn 
analyzer off and recharge. 

Caution: Use only in an emergency with a low battery when on battery charge. 

After completion of use, check battery condition as described in paragraph 6. 14. 
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15. Turn function switch to OFF position. 

16. When not operating, leave analyzer in assembled condition, and connected to 
battery charger. 

When transporting, disassemble probe and extension from readout assembly and 
return equipment to its stored condition. 

In case of emergency, turn function switch to OFF position. 

17. 

18. 

Battery Charge 
Check the battery charge as described above under Operating Procedures during each 
period of operation, at least once daily. If the battery is low as indicated by the meter 
reading or the warning indicator, it is necessary to recharge the battery. 

To charge the battery, first insert the mini phone plug of the charger into the jack, on the 
side of the bezel adjacent to the meter. Then insert the charger plug into a 120 or 230 V AC 
single phase, 50-60 cycle outlet. To ensure that the charger is functioning, turn the function 
switch to the battery check (BATT) position. The meter should deflect full scale if the 
charger is working and connections properly made. For normal battery charging, leave the 
function switch in the OFF position. 

The analyzer can be operated, however, while recharging by turning the function switch to 
the desired position. Such usage will extend the time required to completely recharge the 
battery. The battery charger is not Div. II approved. 

NOTE: It is necessary to connect the probe assembly before turning on the instrument and 
re-charging. Without following this procedure the instrument will not show battery check. 

CALIBRATION 
Calibration should be performed before and after every use of the HNu and daily when the 
HNu is used more than one day. 

Span Gas 
1. The method of sampling the calibration gas is illustrated in Figure 6.1. Connect the 

cylinder to one leg of the tee, a flow meter to the opposite leg, and the probe to the 
third leg. The flow meter does not require a valve. If there is a valve, it must be left 
wide open. The flowmeter is only to indicate excess flow. Adjust the flow from the 
regulator such that only a little excess flow is registered at the flowmeter. 
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This insures that the PI 101 sees the calibration gas at atmospheric pressures and 
ambient temperature. 

Usage - Generally, a gas cylinder should not be used below 200-300 psi as pressure 
effects could cause concentration variations. The cylinder should not be used past 
the recommended age of the contents as indicated by the manufacturer. In case of 
difficulty, verify the contents and concentration of the gas cylinder. 

2. 

3. Alternate means of calibration are possible. For more information contact the HNU 
Service Department. 

Probe 
1. Identify the probe by the lamp label. If a question exists, disassemble the probe and 

inspect the lamp. The energy of the lamp is etched into the glass envelope. 

Connect the probe to the readout assembly, making sure the red interlock switch is 
depressed by the ring on the connector. 

2. 

3. Set the SPAN pot to the proper value for the probe being calibrated. Refer to the 
calibration memo accompanying the probe. 

4. Check the Ionization Potential (IP) of the calibration gas to be used. The IP of the 
calibration gas must be at or below the IP of the lamp. 

5. Proceed with the calibration as described below. Check the calibration memo for 
specific data. If any questions develop, call the HNU representative. 

6. NOTE: The 11.7 eV lamp has a special cleaning compound. Do not use water or 
any other cleaning compound with the 11.7 eV lamp. Do not interchange ion 
chambers, amplifier boards or lamps between probes. UV Lamp and Ion Chamber 
Cleaning Procedures are presented below. 

Procedure 
1 . .  Battery Check - Turn the function switch to BAT.  The needle should be in the 

green region. If not, recharge the battery. 

2. Zero set - Turn the function switch to STANDBY. In this position the lamp is OFF 
and no signal is generated. Set the zero point with the ZERO set control. The zero 
can also be set with the function switch on the XI position and using a 
"Hydrocarbon-free" air. In this case "negative" readings are possible if the analyzer 
measures a cleaner sample when in service. 
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3. Set the function switch to the 0-20 range and note the meter reading. Adjust the 
SPAN control setting as required to read the ppm concentration of the standard, 
Recheck the zero setting (step 2). If readjustment is needed, repeat step 3. This 
gives a two-point calibration: zero and the gas standard point. Additional 
calibration points can be generated by dilution of the standard with zero air if  
desired. 

4. Lamp cleaning - If the span setting resulting from calibration is 0.0 or if calibration 
cannot be achieved, then the lamp must be cleaned. 

5. Lamp replacement - If the lamp output is too low or if the lamp has failed, it must be 
replaced. 

MAINTENANCE 
Maintenance of the analyzer consists of cleaning the lamp and ion chamber, replacement 
of the lamp or other component parts or subassemblies. Lamp and ion chamber cleaning 
is described below. Refer to the Instruction Manual for replacement procedures. 

Warninq: Turn the function switch on the control panel to the OFF position before any 
disassembly. Otherwise, high voltage of 1200 V DC will be present. 

Warnina: Use great care when operating the analyzer with the readout assembly outside its 
case due to the presence of 1200 V DC. 

Warnina: Do not look at the light source from any closer than 6 inches with unprotected 
eyes. Observe only briefly. Continued exposure to ultraviolet energy generated by the light 
source can be harmful to eyesight. 

Caution: Do not interchange lamps of different eV ratings in a probe. Amplifier and 
components are selected for a specific eV lamp. A probe with the wrong lamp will not 
operate properly. 

UV LamD and Ion Chamber Cleaninq 

During periods of operation of the analyzer, dust or other foreign matter could be drawn 
into the probe forming deposits on the surface of the UV lamp or in the ion chamber. This 
condition is indicated by meter readings that are low, erratic, unstable, non-repeatable, or 
drifting, or show apparent moisture sensitivity. These deposits interfere with the ionization 
process and cause erroneous readings. Check for this condition monthly or as required. 
Cleaning can be accomplished as follows: 
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A. Disassemble the probe and remove the lamp and ion chamber (refer to Instruction 
Manual). Exercise great care in doing so to prevent inadvertent damage to these 
components. 

B. First check the lamp window for fouling by looking at the surface at an incident 
angle. Any deposits, films or discoloration may interfere with the ionization process. 
Clean the window as follows: 

1. 9.5 and 10.2 eV lamps.. 

a) First clean by rubbing gently with lens tissue dipped in a detergent 
solution. 

._ . . 

b) If this does not remove deposit, apply a small amount of HNU 
cleaning compound (PA101534) directly onto the lends of the lamp 
and spread evenly over surface with a non-abrasive tissue (e.g. Kim- 
Wipe) or a lens tissue. 

c) Wipe off compound with a new tissue. 

d) Rinse with warm water (about 80 degrees F) or damp tissue to 
remove all traces of grit or oils and any static charge that may have 
built up on the lens. Dry with new tissue. 

e) Reinstall lamp in detector and check analyzer operation. 

r) If performance is still not satisfactory replace the lamp. 

2. 11.7 eV lamp 

a) Clean by putting a freon or chlorinated organic solvent on a tissue 
and rubbing gently. 

b) DO NOT CLEAN THIS LAMP WITH WATER OR ANY WATER 
It will damage the MISCIBLE SOLVENTS (methanol or acetone). 

lamp. 

c) DO NOT USE THE CLEANING COMPOUND used for the 9.5 and 10.2 
eV lamps under any circumstances on the 11.7 eV lamp. 
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C. Then inspect the ion chamber for dust or particulate deposits. If such matter is 
present, the chamber can be cleaned by removing the outer Teflon ring, and the 
four screws holding the retaining ring. Carefully move the retaining ring aside 
(NOTE: this is,soldered) and remove the screen. A tissue or cotton swab, dry or 
wetted with methanol, can be used to clean off any stubborn deposits. The 
assembly can also be gently swirled in methanol and dried gently at 50-60 degrees 
C for approximately a half hour. No liquid must be present at reassembly as this 
would affect the performance. Do not clean the ion chamber with the HNU cleaning 
compound cited above in paragraph 6.1 .b). 

0. Reassemble the probe and check analyzer operation. 

E. If performance is still not satisfactory replace the lamp. 
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PERSONAL AIR MONITORING 

1.0 OBJECTIVE 
1.1 This Standard Operating Procedure provides the minimum procedures to  be 

followed when conducting personal monitoring at hazardous waste 
operations sites. 

2.0 APPLICABILITY 
2.1 This procedure applies to  all employees and on-site hazardous waste 

operations covered by the Jacobs Health and Safety Program. 

3.0 REFERENCES 
3.1 OSHA, Technical Manual, Volume V1 

OSHA 3058, Chapter 1 - Personal Sampling for Air Contaminants, 1990. 

4.0 RESPONSIBILITIES 
4.1 The Health and Safety Manager (HSM) is responsible for auditing for 

adherence t o  procedures during field operations, unless such authority is 
delegated. 

4.2 The Program Health and Safety Manger (PHSM) is responsible for ensuring 
that all on-site personnel are aware of such monitoring requirements and 
that all personnel have the  knowledge to  perform operations necessary to 
conduct such monitoring. 

4.3 The Site Manager E M )  shall implement this SOP onsight. 

4.4 The Site Health and Safety Officer (SHSO) is responsible for the 
performance of on-site personal monitoring and the reporting that 
accompanies it. 

5.0 PROCEDURE 
5.1 

. 
Air monitoring of personnel shall be performed to identify and quantify 
airborne levels of hazardous substances in order to  evaluate the appropriate 
level of employee protection needed on-site. It is performed also to  
determine if additional medical monitoring is needed, and to determine if a 
change in work practices or engineering controls is needed. 

5.2 Personal monitoring shall be conducted on job functions with the potential 
for exposure to  hazardous atmospheres or if monitoring data is available, 
when personnel may be exposed to airborne contaminants a t  greater than 
25% of the individual PEL. 

5.3 Personal monitoring shall focus on the potentially highest exposed 
employees in each job classification. Sampling shall be representative for 
that job classification. 
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5.4 Sampling. shall be sufficient t o  determine a time weighted value in 
. accordance with the appropriate OSHA or NIOSH standard. 

5.5 The OSHA Technical Manual procedures shall be followed for personal air 
sampling (enclosed in Appendix A). OSHA or NIOSH analytical methods 
shall be used. 

Employees shall be notified in writing of the results of tneir personal 
monitoring and copies shall be maintained with employee's monthly 
exposure records. For any results above PELS, specific corrective action 
measures must be included and implemented on site. 

5.6 



. APPENDIX A 

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION TECHNICAL MANUAL 
CHAPTER I - PERSONAL SAMPLING FOR AIR CONTAMINANTS 

(Issued by OSHA insmetion CPL 2-220B. Febmry 5. 1990: Amended by CPL 2- 
ZZOB CH-1, Norcmkr 13, 1990) 

A. G n c n l  
1. Unnecessary air sampling can tie up laboratory 

resources and product delays in reponing results of nec- 
essary sampling. Evaluate the potential for employee 
overexposure through observation and screening samples 
before any partial or full-shift air sampling is conducted. 
Do not overexpose the employee to gather a sample. 
2 Screening with portable monitors, gravimevic sam- 

pling, or detector tubes can be used to evaluate the fol- 
lowing: 

a. Processes, such as electrqnic soldering. 
b. Exposures to substan& with cxccptionally .high 

P E b  (Permissible Exposure Limits) in relatively dust- 
free atmospheres, e.g.. ferric oxide and aluminum oxide. 

c. Intermittent processes with substances without 
STEL (Short Term Exposure Limits) 

d. Engineering controls. work practices; or isolation of 
P-. 

e. The need for CSHO protection 
3. Take a sufficient number of samples to obtain a 

representative mimate of exposure. Contaminant con- 
centrations vary seasonally. with weather. with produc- 
tion levels. and in a singie location or job class. 

4. The number of samples taken depends on the error 
of measurement and differences in results. Consult the 
NIOSH Occupational Exposure Sampling Strategy 
Manual for further information. 

5. If the employer has conducted air sampling and 
monitoring in the past. review the records. 

6. Bulk Samples are often required to  assist the Salt 
Lake City Lab in the proper analysis of field samples. 
(See the Sample Shipping and Handling Chapter.) 
Some contaminants which fall into these categories in- 
clude: 

' 

- silica. - portland cement, - asbestos - mineral oil and oil mist - chlorodiphenyl. - hydrogenated terphenyls. and - chlorinated camphene 
- fugitive grain dust 
- explosibility testing. 
B. Cenenl Samplhg Proccdurcs 
1. Screen the sampling area using detector tubes, if 

appropriate. Determine the appropriate sampling tech- 
nique (see Section C and the Chemical Information 
Manual). Prepare and calibrate the equipment and pre- 
pare the filter media.(Section F). 

Z Select the employee to be sampled and discuss the 
purpose of the sampling. Inform the employee when and 
where the equipment will be removed. Stress the impor- 
tance of not removing or tampering with the sampling 
quipment. Turn off or remove sampling pumps before 
an employee leaves a potentially contaminated area 
(such as when he/she goes to lunch or on a break). 

3. Instruct the employee to notify the supervisor or the 
CSHO if the sampler rqu i r t s  temporary removal. 

4. Place the sampling equipment on the employee so 
that it does not interfere with work performance. 

5. Attach the collection device (filter cassette. char- 
coal tube. etc.) to the shirt collar or as clase as practical 
to the n-e and mouth of the employee. i.e.. in a hemi- 
sphere forward of the shoulders with a radius of approxi- 
mately 6 to 9 inches. 

The inlet should always be in a downward vertical 
position to avoid gross contamination. Position the excess 
tubing so as not to interfere with the work of the employ- 

6. Turn on the pump and record the starting time. 
7. Observe the pump operation for a short time after 

starting to make sure it is operating correctly. 
8. Record the information required by the Air Sam- 

pling Data Form (OSHA-9IA). 
9. Check pump status every two hours. More frequent 

checks may be necessarv with heavy filter loading. En- 
sure that the sampler is still assembled properly ana that 
the hose has not become pinched or detached from the 
cassette or the pump. For filters. observe for symmetrical 
deposition. finger prints. or large panicles. etc. Record 
the flow rate. 

10. Periodically monitor the employee throughout the 
work day to ensure that sample integrity i s  maintained 
and cyclical activities and work practices are identified. 

11. Take photographs. as appropriate. and detailed 
notes concerning visible airborne contaminants. work 
practices. potential interferences. movements. and other 
conditions to assist in determining appropriate engineer- 
ing controls. 

1 2  Prepare a blank(s) during the sample period for 
each type of sample collected. See the Sample Shipping 
and Handling Chapter. For any given analysis. one blank 
will sufice for up to 20 samples collected. except for 
asbestos which requires a minimum of two field blank. 
These bianlrs may include opened but unused charcoal 
tubes. and so forth. 

ee . 



13. Before removing the pump at the end of the sam- 
ple period. check the flow rate to ensure that the rotame- 
ter ball is still a t  the caiibrated mark (if there is a pump 
rotameter). If the ball is no longer a t  the mark. record 
the pump rotameter reading. 

14. Turn off the pump and record the ending time. 
IS. Remove the collection device from the pump and 

seal it with an OSHA-21 as soon as possible. The seal 
should be attached amus sample inlet and outlet so that 
tampering is not possible. (See Figures I-la and I-lb.) 

Figure 1-18. Improperly sealed 
cassette allows access to inlet and 
outlet pons after sample has been 
taken. 

Figure 1-1 b. Properly sealed 
cassette cmenng inlet and outlet ports 
provdes for sample security. 

16. Prepare the samples for mailing to the Salt Lake 
Citv Analytical Laboratory (SLCAL) for analysis. (See 
Chapter 9. )  

17. Recalibrate pumps after each day of sampling 
(before charging). 

18. For unusual sampling conditions. such as wide 
temperature and pressure differences from the caiibra- 
tion conditions. call the regional tecnnical support sec- 
tion. 

C. Sampling Techniques 
1. Detector Tubes 
a. Each pump should be leak-tested +iorc use. 
b. Calibrate the detector tube pump 1.2 ' proper volume 

at  las t  quarterly or a~::f 100 tubes. (SK Appendix 
1 -A.) 

2 Toal Dust d M c u l  Fume 
a. Collect total dust on a pre-weighed. low-ash polwi- 

nvl chloride filter at  a flow rate of awut  2 liten per 
minute (Ipm]. depending on the rate required to prevent 
overloading. 

b. Collect metal fumes on a 0.8 micron mixed cellulose 
ester filter a t  a flow rate of approximately 1.5 Ipm. not to 
exceed 2.0 Ium. When the gravimetnc weight needs to 
k determined for welding fumes. collect these fumes on 
a low-ash polyvinyl chloride filter. 

c. Take care to avoid any overloading of the filter. as 
evidenced by any loose paniculate. 

d. Calibrate personal sampling pumps before and after 
each day of sampling, using a bubble meter method 
(electronic or mechanical) or the precision rotameter 
method (that has been.calibrated against a bubble me- 
ter). as described in Section E. 

e. Weigh PVC filters before and after taking the sam- 
ple. See Section F. 

3. Respirable Dust 
a. Collect respirable dust using a clean cyclone 

equipped with a pre-weighed low-ash polyvinyl chloride 
filter at  a Row rate of 1.7 = 0.2 Ipm. 

b. Collei: silica only as a respirable dust. A bulk sam- 
ple should be submitted to the Salt Lake City Analytical 
Laboratory. 

c. All filters used shall be pre-weighed and post- 

d. Calibraiion Procedures 
( 1 ) Do the calibration at  the pressure and temperature 

where the sampling is to be conducted. 
(2)  For respirable dust sampling using a cyclone or for 

total dust rambling using an open face filter cassette. set 
up the calibration apparatus as shown in Figure 1-10. 

( 3 )  Place the open face filter cassette or cyclone as- 
semblv in a I-liter jar. The jar is provided with a special 
cover. 

( 4 j  Connect the tubing from the electronic bubble 
meter to the inlet of the jar. 

( 5 )  Connect the tubing from the outlet of the cyclone 
holder assembly or from the filter casette to the outlet 
of the jar and then to the sampling pump. 

( 6 )  Calibrate the pump. The calibration readings must 
be within 5% of each other. 

e. Cyclone cleaning 

we i g hed . 



(1)  Unscrew the grit pot from the cyclone. Empty the 
grit pot by turning it upside down and tapping it gently 
on a solid surfaa. 

(2) Clean the cyclone thoroughly and gently after 
each use in warm soapy water or. preferably. wash in an 
ultrasonic bath. Rinse thoroughly in clean water, shake 
off excess water, and set aside to dry before reassembly. 
Never insert anything into the cyclone during cleaning. 
Scc Figure 1-2. 

3 HOLDER 
ASSEMBLY --*UPPER BRACKET 

-+FLOW CONNECTOR 
ASSEMBLY 

SUPPORT PAD 
FILTER 

COUPLER 
VORTEX FINDER 

CROCODILE 
CLIP 

CYCLONE 

LOWER BRACKET 

Figure 1-2 The cyclone (chamber) of 
the cyclone assernbiy Is sensake to 
scratches. 

(3)  Inspect the cyclone parts for signs of wear or 
damage. such as sconng. rifling, or a loose coupler. Re- 
place the units or parrs if they appear damaged. 

(4) Leak test the cyclone at least once a month with 

( 5 )  Detailed instructions on leak testing are avaiiable 

4. Organic Vapon and Gases 
a. Organic vapors and gases may be collected on acti- 

vated charcoal. silica gel. or other adsorption tubes using 
low flow pumps. 

b. Immediately before sampling. break off the en& of 
the charcoal tube so as to provide an opening approxi- 
mately one-half the internal dlameter of the tube. Wear 
eye protection when brcalung ends. Use tube holders. if 

available. to minimize the hazards of broken glass. Do 
not use the charging inlet or the exhaust outlet oi the 
pump to break the ends of the charcoal tubes. See Figure 
1-3. charcoal tube. 

regular usage. 

from the Directorate of Technical Support. 

Figure 1-3. A charcoal or ‘C-tube 
with glass-seated ends and 
NIOSH-approved caps is shown 
before taking a sample. 

~~ 

E. Use the smaller section of the charcoal tube as a 
back-up and position it near the sampling pump. The 
charcoal tube shall be held or attached in an approxl- 
mately vertical position with the iniet either up or down 
during sampling. 

d. Draw the air to be sampled directlv into the inlet of 
the charcoal tube. This air is not to be passed through 
any hose or tubing before entering the charcoal tube. 

e. Cap the charcoal tube with the supplied plastic caps 
immediately after sampling and seal with an OSHA-? 1 
as soon as possible. (See Figures 1-4a and 1-4b. C-tube 
seal.) Do not ship with bulk material. 



Figure 1-41. Correctly, sealed 
'C'-Tube. Sample is completely 
enclosed in the seal and no tarnpenng 
is possible. 

f. For other adsorption tubes. follow the same proce- 
dures as those for the charcoal tube. with the following 
cxccptions: 

( 1 )  Tubes m a y  k furnished by SLCAL with either 
caps or flame-scalcd glass ends. If using the capped ver- 
sion. simply uncap during the sampling period and recap 
at  the end of the sampling period. 

(2) The ends of the ttamesealed glass t u b a  are b r e  
ken at the beginning of the sampling period and kappcd 
at  the end of the sampling period. 

g. For organic vapors and gases. low dow pumps are 
rquired. Refer to the Chemical Information Manual to 
determine the appropriate flow rates recommenaed for 
specific chemicals. 

h. With sorbent tubes. flow rates may have to be low- 
ered or smaller air volumes ( 'h the maximum I used when 
there is high humidity (above 90%) in the sampling area 
or relatively high concentrations of other organic vapors. 

i .  Calibration Procedures 
( I )  Set up the calibration apparatus as shown in Fig- 

ure 1-9 replacing the cassette with the solid sorbent tu& 
to be used in the sampling (e.&. charcoal. silica gel. 
etc.). If a sampling protocol requires the UK of two 
charcoal tubes. then the calibration train must include 
two charcoal tubes. The air flow must be in the direction 
of the arrow on the tube. 

(2).  Calibrate the pump. 
5. Midget Impingers/Bubbiers 
a. Method 
( I )  Take care in preparing bubblers and impingers to 

see that frits or tips are not damaged and that joints can 
be secureiy tightened. 

(2) Rinse the impinger/bubbler. Figure 1-5. with the 
appropriate reagent (see the Chemical Information 
Manual and Appendix I-D). Then. add the specified 
amount of this reagent to the impinger flask either in the 
office or at  the sampling location. If  flasks containing tne 
reagent are transported. caps must be placed on the 
impinger stem and side arm. To prevent overflowing. do 

f i g u r e  1-4b. Incofrecrly. sealed 
'C'-Tube. End caps can be removed 
and sample integrity jeopardized 
wlthou disturbing the seal. 

not add over 10 milliliters of liquid to the midget i m p  
ingen. 

I' F .gJrc 1-5. A typical glass bubbler IS I illustrated. 

( 3 )  Collect contaminanrs in an impinger at  3 maxi- 
mum flow rate of 1.0 Ipm. Contact the SLCAL prior to 
collecting samples for dust counting. 

(4) The impingcr may either be hand-held by the 
industrial hygienist or attached to the employee's cloth- 
ing using an impinger holster. In either case. it is  very 
important that the impinger dots not tilt. causing the 
reagent to flow down the side arm 10 the hose and into 
the pump. 
NOTE: Attach a trap in line to the pump. if possible. 
( 5 )  In some instances. it  will be necessary to add 

additional reagent during the sampling period to prevent 
the amount oi reagent from dropping below one-half of 
the original amount. 

(6) After sampiing. remove the glass stopper and stem 
from the impinger flask. 

(7) Rinse the absorbing solution adhering to the out- 
side and inside of the stem directly into the impinper 



flask with a small amount ( 1  or 2 ml.) of the sampling 
reagent. Stopper the Aask tightly with the plastic cap 
provided or pour the contents of the flask into a 20 cc. 
glass bottle. Rinse the Aask with a small amount ( 1 or 2 
ml;) of the reagent and pour the rinse solution into the 
bottle. Tape the cap shut to prevent it from coming loose 
due to vibration. If  electrical tape is used. do not 
"stretch" tape s i n e  it will contract and loosen cap. . 

b. Calibrarion Procedure 
( 1 )  Set up the calibration apparatus as shown in Fig- 

ure 1-9. replacing the cassette with the imping- 
er/bubbler filled with the amount of liquid reagent speci- 
fied in the sampling method. (Refer to Chemical Infor- 
mation Manual.) 

(2) Connect the tubing from the electronic bubble 
meter to the inlet of the impinger/bubbler. 

( 3 )  Connect the outlet of the impinger/bubbler to the 
tubing to the pump. 

(4) Calibrate the pump at a maximum flow rate of 1 .O 
I pm. 

6. Mailing 
Mail bulks and air samples separately to avoid cross- 

contamination. Pack the samples securely to avoid any 
rattle or shock damage (do not use expanded polysty- 
rene-"packing"). Use bubble sheeting as packing. Put 
identifying paperwork in every package. Do not send 
samples in plastic bags or in envelopes. Use OSHA Form 
91A. PRINT LEGIBLY ON ALL FORMS. See C h a p  
ter 9. 

7. Vapor Eadges 
a. Passive diffusion sorbent badges. Figure 1-6. are 

useful for screening and monitoring certain chemical ex- 
posures. especially vapors and gases. Few badges have 
been validated for use in compliance. 

Figure 1 4 .  Vapor badge shown has 
a clothing clip. 

b. Badges are available from the SLCAL to detect 
mercury, nitrous oxides. ethylene oxide. formaldehyde. 
CtC. 

c. Interfering substances should be noted. 
D. Special Sampling Procedures 
1. Asbestos 
a. Collect asbestos on a special 0.8 micrometer pore 

size. 15 mm diameter mixed cellulose ester filter. using a 
back-up pad. 

b. Use fully conductive cassette with conductive exten- 
sion cowl. Figure 1-7. 

Figure 1-7. 
cassene (25mm ) sealed properry with 
an .OSHA 21 form. 

A standard asbestos I 

c. Sample open face in worker's breathing zone. 
d. Assure that the bottom joint (between the extension 

and the conical black piece1 of the cassette is seaied 
tightly with a shrink band or electrical tape. Point the 
open end of the cassette down to minimize contamina- 
tion. 

e. Use a flow rate in the range of 0.5 to 2.5 liters per 
minute. One liter per minute is suggested for general 
sampling. Office environments allow flow rates of up to 
2.5 Ipm. Calibrate pump before and after sampling. Cal- 
ibration may be done either as in figure 1-9 or l - IO. Do 
not use nylon or stainless steel adaptors if in-line ( Figure 
1-9) calibration is done. 

f.  Sample for as long a time as possible without over- 
loading (obscuring) the filter. 

g. Submit 10% blanks. with a minimum in all cases of 
2 blanks. 

h. Where possible. collect and submit to the SLCAL a 
bulk sample of the material suspected to be in the air. 



i. Mail bulks and air samples separately to avoid cross- 
contamination. Pack the samz)ies securely to avoid any 
rattle or shock damage (do n c ~  use expanded polysty- 
rene-"packmg"). Lse bubble sneeung as packing. Put 
identifying paperwork in every package. DO not send 
samples in plastic bags or in envelopes. L'se OSHA Form 
91A. PRINT LEGIBLY ON ALL FORMS. 

j. Instruct the employee to avoid knoclung the cassette 
and to avoid using a compressed air source that might 
dislodge the sample. 

k. T'bis procedure has k e n  revised as of May, 1989. 
For exceptional sampling conditions or high flow rates. 
contact the SLCAL. Mom detailed instructions can bc 
obtained from SLCAL. 
2 Sampling for wddiog fpma 
a. When sampling for welding fumes. the filter cas- 

sette must be placed inside the welding helmet to achieve 
an accurate characterization of the employee's exposure. 

b. Welding fume samples are normally taken using 37- 
mm filters and cassettes: however. if these cassettes will 
not fit inside tbe helmet, 25-mm filters and cassettes can 
be used. Care must be taken not to overload the 25-mm. 
cassette when sampling. 

c. The Assistant Regional Administrator for Technical 
Suppon should be consulted in the case of any technical 
difficulties. 
E Equipment Preparation rod Calibration 
1. Replace alkaline batteries frequently (once a 

month). Also cany fresh replacement batteries with the 
equipment. 
2 Check the rechargeable Ni-Cad batteries in older 

pumps under load (e.g.. turn pump on and check voltage 
at charging jack) before use. 

3. Calibrate personal sampling pumps before and after 
each dav of sampling. using either the clectronlc bubble 
meter method or the preasion rotameter method (that 
has wen calibrated against a bubble meterr. 

4. Electronic Flow Calibrators 
a. These units are high accuracy electronic bubble 

flowmeters that provide instantaneous air flow readings 
and a cumulative averaging of multiple samples. These 
calibrators measure the flow rate of g a s a  and present 
the results as volume per unit of time. 

b. These calibrators should be used to calibrate all air 
sampling pumps. 

c. See Appendix 1-A for more details on this p i c e  of 
equipment. 

5. When a sampling train requires an unusual combi- 
nation of sampling media (e&. glass fiber filter p read-  
ing impinger). the same mcdia/devicu should bc in line 
during calibration. 

a. Electronic Bubble Meter Method 
( 1 )  Allow the pump to run 5 minutes prior to voltage 

check and calibration. 
(2) Assemble the polystyrene cassette filter holder. 

using the appropriate filter for the sampling method. 
Compress cassette by using a mechanica. press or other 
means of applying pressure. Use shrink tape around cas- 
sette to m e r  joints and prevent leakage. If a cassette 
adaptor is used, care should be taken 10 ensure that it 
docs not come in contact with the back ? pad. 

NOrr: When calibrating with a bubc.: meter. the use 
of cassette adaptors can cause moderate to severe pm- 
sure drop at  high flow rates in the sampling train. which 
will atrect the calibration result. If adaptors are used for 
sampling, then they should bc used when calibrating. 
CAUTION: Nylon adapters can restric. 2ir flow due to 

plugging over time. Stainless s t n l  aaapten are pre- 
ferred. 

(3)  Connect the collection device. tubing. pump and 
calibration apparatus as shown in Figures 1-9 and I - IO. 
cassette and cvclone sampiers. respectively. 

Tubing 

Ciltrr Casrrnr 

Electronic 
Bubble 
Meter 

P e r r o d  
Samprinq 
Pumo 

I Figure 1-0. For calibration, the cassette Is anached :o an electronic bubble meter as - 
shown in the alustratlon. I 

I I 
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Figure 1-10. The cyclone is calibrated by placing the cyclone in a 1 liter vessel attached 
to an electronic bubble meter as illustrated above. 

(4) A visual inspection should be made of all Tygon 
tubing connections. 

( 5 )  Wet the inside of the electronic flow cell with the 
supplied soap solution by pushing on the button several 
times. 

(6) Turn on the pump and adjust the pump rotameter. 
if available. to the appropriate flow rate setting. 

(7) Press the button on the electronic bubble meter. 
Visually capture a single bubble and electronically time 
the bubble. The accompanying printer will automatically 
record the calibration reading in liters per minute. 
' 

(8) Repeat step 7 until two readings are within 5%. 
( 9 )  While the pump is still running, adjust the pump. 

if necessary. 
(10) Repeat the procedures described above for all 

pumps to be used for sampling. The same cassette and 
filter may be used for all d ibmtions involving the same 
sampling method. 

b. Precision Rorameier Method The precision rotame- 
ter. Figure 1-1 I is a secondary calibration device. If it is 
to be used in place of a primary device such as a bubble 
meter. care must bc taken to ensure that any introduced 
error will be minimal and noted. 

( I )  Replacing the Bubble Meter. The precision rota- 
meter may be used for calibrating the penonal sampling 
pump in lieu of a bubble meter provided i t  is: 

(a)  Calibrated with an electronic bubble meter or a 
bubble meter. as described in Appendix I -C. on a regu- 
lar basis (at least monthly). 

Figure 1-11. A single column 
precision rotameter can be used a 
secondary calibration device. 

(b )  Disassembled. cleaned as necessary. and re- 
calibrated. I t  should be used with care to avoid dirt and 
dust contaminationwhich may affect the flow. 

(c) Not used at substantially difkrent temperature 
and /or pressure from those conditions present when the 
rotameter was calibrated against the primary source. 

(d) Ljsed such that pressure drop across i t  is minimal. 
( 2 )  Unusual conditions. I f  altitude or temperature at 

the sampling site are substantially different from the 
calibration site. it is nccessarv to calibrate the precision 
rotameter at  the sampling site where the same conditions 
arc present. 



c. Manual Buret Bubble meter method. Sce Appendix 

F. Filter Weighiog Procedure 
The stepby-step procedure for weighing filters de- 

pends on the make and model of the balance. Consult the 
manuiacturer's instruction  boo^ for directions. in addi- 
tion. follow these guidelines: 

1. There shall be no smoking or eating in the weighing 
area. All filters will be handled with t o n g  or tweezers. 
Do not handle the filten with bare hands. 
2. Dessicate all hlters at least 24 hours before weigh- 

ing and sampling. Change dcssicant before it completely 
changes color (e.g., before blue dcssicant turns all pink). 
Evacuate dessicator with a sampling or vacuum pump. 

3. Zero the balance prior to use. 
4. Calibrate the balana prior to use and after every 

10 samples. 
5. Immediately prior to placement on the balance. 

pass all filters over an ionization unit to remove static 
charges. (Return the unit after 12 months of w to the 
distributor for dispaal). 

6. Weigh all filten at  least twice. 
a. I f  there is more than 0.005 milligram difference in 

the two weighing. repeat the zero and calibration and 
reweigh the filter. 

b. If there is lcss than 0.005 milligram difference in 
the two weighings. average the weights for the final 
weight. 
7. Record all the appropriate weighing information (in 

ink) in the Weighing Log (OSHA-96). 
8. In reassembling the cassette assembly. remember to 

add the unweighed backup pad (Figure 1-12]. 

1 -c. 

9. When weighing the filter after sampling, dessicate 
first and include any loose material from an overloaded 
filter and cassette. 
NOTE At all times take care not to exert downward 

pressure on the weighing pants). Such action may dam- 
age the weighing mecnanism. 

Bibliognpby 
American Industrial Hygiene Association (AIH.4). 

1987. Fundamentals of Analytical Procedures in Indus- 
trial Hygiene. AIHA: Akron. OH. 

b k e t h .  H.E. 1986. Fine Panicles in Gaseous Media. 
Lewis Publishers. Inc.: Chelsea. MA. 

Lioy. P.J. 1989. Air Sampling Instruments for Evalua- 
tion of Atmospheric Contaminants. American Conier- 
ence of Governmental Industrial Hygienists: Cincinnati. 

Lodge. J.P. Jr.. Ed. 1988. Methods of Air Sampling 
and Analysis. Lewis Publishers. Inc.: Chelsea. MA. 

Occupational Safety and Health Admtr.ir.ration. US. 
Dept. of Labor. Chemical Information . \ ;mual .  1987. 
US. Government Printing Office: Washington. D.C. 

APPENDIX 1-A 

DETECrOR TUBES/PUMPS 
Rincipie/Description 

1. Detector tube pumps are portable equipment which. 
when used with a variety of commerciallv available de- 
tector tubes. are capable of measuring the conccntra- 
tions of a wide variety of compounds in industrial a t m e  
spheres. 

2. Operation consists of using the pump to draw a 
known volume of air through a detector tube designed to 
measure the concentration of the substance of interest. 
The concentration is determined by a colorimetric 
change of an indicator which is present in the tube con- 
tents. 

3. Some of the more frequently used detector t u b a  
are available from the OSHA Cincinnati Lab (OCL). 
Most tubes can be obtained locally. 
AppIk8tions/fimimtions 

1. Detector tubes/pumps are screening instruments 
which may be used to measure over 100 organic and 
inorganic gases and vapors or for leak detection. Some 
aerosols can also be determined. 

2. Detector tubes of a given brand are to be used only 
with a pump o i  the same brand. The tubes are calibrated 
specifically for the same brand of pump and may give 
erroneous resuits if used with a pump of another brand. 

3. A limitation of manv detector tubes is the lack of 
specificity. ,Many indicators are not highly selective and 
can  cross-react with other compounds. Manufacturers' 
manuals describc the effects of interiering contaminants. 

4. Another imponant consideration is sampling time. 
Detector tubes give only an instantaneous interpretation 
of environmental hazards. This may be benencial in p 
tentially dangerous situations or when ceiling exposure 
determinations are sufficient. When long-term assess- 
ment of occupational environments is necessary. short- 
term detector tube measurements may not reflect time- 
weighted average levels of the hazardous substances pre- 
sent. 

5 .  Detector tubes normally have a shelf-life at 25'C of 
1 to 2 years. Refrigeration during storage lengthens the 
shelf-life. Outdated detector tubes (i.e.. beyond the 
printed expiration date) should never be used. The 
OSHA Training Institute can sometimes use these out- 
dated t u b a  for training purposes. 



Perforwacc Data 
1. Specific manufacturers' models of ,detector tubes 

are listed in the Chemical Information Manual. The 
specific tubes listed are designed to cover a concentration 
range that is near the PEL. Concentration ranges are 
tube-depenaent and can be anywhere from one-hun- 
dredth to several thousand ppm. The limits of detection 
depend on the particular detector tube. 

2. Accuracy ranges vary with each detector tube. 
3. The pump may be handheld during operation 

(weighing from 8 to I 1  ounces). or it may be an a u t o  
matic type (weighing about 4 pounds) which collects a 
sample using a preset number of pump strokes. A full 
pump stroke for either type of short-term pump has a 
volume of about 100 cc. 

4. in most cases where only one pump stroke is re- 
quired. sampling time is about one minute. Determina- 
tions for which more pump strokes are required take 
proportionately longer. 
Maintenance 

nati. Ohio for long-term maintenance. 

Laluge T a t  
1. Each day prior to use. perform a pump leakage test 

by inserting an unopened detector tube into the pump 
and attempt to draw in 100 ml of air. After a few min- 
utes. check for pump leakage by examining pump com- 
pression for bellows-type pumps or return to resting posi- 
tion for piston-type pumps. Automatic pumps should be 
tested according to the manufacturer's instructions. 

2. In the event of leakage which cannot be repaired in 
the field. send the pump to the OSHA Cincinnati L a b  
ratory for repair. 

3. Record that the leakage test was made on the Di- 
rect-Reading Data Form (OSHA-93). 

Calibmtion Test- 
I .  Calibrate the detector tube pump for proper volume 

measurement at least quarterlv. 
2. Simply connect the pump directly to the bubble 

meter with a detector tube in-line. Use a detector tube 
and pump from the same manufacturer. 

3. Wet the inside of the 100 cc bubble meter with soap 
solution. 

4. For volume calibration. experiment to get the soap 
bubble even with the zero ml mark of the buret. 

a. For piston-type pumps. pull the pump handle all the 
way out (full pump stroke) and note where the soap 
bubble stops: for bellows-type pumps, compress the bel- 
lows fully: for automatic pumps. program the pump to 
take a full pump stroke. For either type pump, the b u b  
ble should stop between the 95 cc and 105 cc marks. 
Allow 4 minutes for the pump to draw the full amount of 

. air (This time interval varies with the type of detector 
tube being used in-line with the calibration setup). 

b. Also check the volume for 50 cc (!i pump stroke) 
and 25 cc ('4 pump stroke) if pertinent. As in Section I 
above. a = 5 percent error is permissible. If error is 
greater than = 5 percent. send the pump to OCL for 
repair ana recalibration. 

5 .  Record the calibration information required on the 
Cali bra tion Log (OSHA--9 3 1. 

. 

Contact the OSHA Calibration Laboratory in Cincin- 

6. It may be n&essary to clean or replace the rubber 
bung or tube holder ii a large nurnkr  o i  tubes have been 
taken with the pump. 
Additional Inform8 tion. 

1.  Draeger. Model 31 (bellows) 
When checking the pump for leaks with an unopened 

tube. the bellows should not be completely expanoed 
after 10 minutes. 

1. Draeger. Quantimeter 1000. Model 1 (automatic) 
A battery pack is an integral pan of this pump. The 

pack must be charged prior to initial use. One charge is 
good for 1000 pump strokes. During heavy use. it should 
be recharged daily. If a "U" (undervoltage) mcssage is 
continuously displayed in the readout window of this 
pump, the battery pack should be immediately 
recharged. 

-3. Matheson-Ktagawa, Model 8014-400A (piston) 
When checking the pump for leaks with an unopened 

tube. the pump handle should be pulled back to the 
100-mi mark and locked. After 2 minutes. the handle 
should be released carefully. It should return to a point 
c 6  mm from zero or resting position. After taking 100 to 
200 samples. the pump should be cleaned and relubricat- 
ed. This involves removing the piston from the cylinder. 
removing the inlet and pressure-relief valve from the 
front end of the pump. cleaning, and relubricating. 

4. Mine Safety Appliances. Samplair Pump, Model A. 
Part No. 463998 (piston) 

The pump contains a flow-rate control orifice protect- 
ed by a plastic filter which periodically needs to be cle- 
ancd or replaced. To check the flow rate. the pump is 

.connected to a buret and the piston is withdrawn to the 
1Wml position with no tube in the tube holder. After 
24-26 seconds 80 ml of air should be admitted to the 
pump. Every 6 months the piston should be relubricated 
with the oil provided. 

5 .  Sensidyne-Gastec. Model 800, Part No.  
7010657-1 (piston) 

This pump can be checked for leaks as mentioned for 
the Kitagawa pump; however. the handle should be re- 
leased after I minute. Periodic relubrication oi  the pump 
head. the piston gasket. and the piston check valve is 
needed and is use4ependent. 
Special considemions 

I .  Detector tubes should be refrigerated when not in 
use to prolong shelf life. 

1. Detector tubes should not be used when cold. They 
should be kept at room temperature or in a shirt pocket 
for one hour prior to use. 

3. Lubrication of the piston pump may be required if 
volume error is greater than 5 percent. 

APPENDIX 1-8 

ELECXRONIC FLOW CALIBRATORS 
Description 

1 .  These units are high accuracy electronic bubble 
flowmeters that provide instantaneous air flow readings 
and 3 cumulative avcragtng of murtiple samples. These 
calibrators measure the flow rate of gases and report 
volume per unit of time. 

2. The timer is capable of detecting a soap film at 80 
microsecond intervals. This speed allows under steady 



flow conditions an accuracy of + or -0.5% of any display 
reading. Repeatability is + or -0.5% of any display. 

3. The range with different celb is from 1 cc/min to 
30 Lpm. 

4. Battery power will last 8 hours with continuous use. 
Charge for 16 hours. Can be operated irom A/C charg- 
er. 
MM.intmmncc of Calibrator 

1. Cleaning before use: 
Remove the flow cell and gently flush with tap water. 

The acrylic flow cell can k easily scratched. Wipe with 
cloth "only." Do not allow a n t e r  tux .  where scnsorS 
detect soap film to be scratched or gc: dirty. NEVER 
clean with ACETONE. Use only soap and warm water. 
When cleaning prior'to storage, allow flow cell to air dry. 
I f  stubborn residue penists. it is possibie 'to remove the 
Bottom plate. Squirt a few drops of is3p into the Slot 
between base and flow a l l  to case removal. 

2. Leak Testing: 
The system should k leak checked at 6" H20 by 

connecting a manometer 10 the outlet boss and evacuate 
the inlet to 6" H2O. No leakage should k observed. 

3. Verification of Calibration: 
The calibrator is factory calibrated using a standard 

traceable to National institute of Standards and Tech- 
nology. formerly called the National Bureau of Stan- 
dards. (NBS). Attempts to veriiv calibrator against a 
glass one liter burette should conducted at IO00 
cc/min. for maximum accuraq. . ne caiib:;;;or is linear 
throughout the entire range. 
Shipping/Handling 

1. When transporting, especially by air. it is important 
that one side of the seal tu& which connects the inlet 
and outlet boss. be removed for equalizing internal pres- 
sure within the calibrator. 

2. Do not transport unit with soap solution or storage 
tubing in place. 
PrccPutions! Warnings 

1 .  Avoid the use of chemical solvents on flow cell. 
calibrator case and faceplate. Generally. soap and water 
will remove any din. 

2. Never pressurize the flow cell at any time with more 
than 25 inches of water pressure. 

3. Do not charge batteries for longer than 16 hours. 
4. Do not leave A/C adapter plugged into calibrator 

when not in use as this could damige the battery supply. 
5 .  Black close fitting covers help to reduce evaporation 

of soap in the flow cell when not in use. 
6.  Do not store flow cell for a period of one week or 

longer with soap. Clean and store dry. 
7. The Calibrator Soap is a precisely concentrated and 

sterilized solution formulated to provide a clean. friction- 
less soap film bubble over the wide, dynamic range of the 

calibrator. i h e  sterile natwe of the soap is imponant in 
the prevention of residue buikk-ap in the flow cell center 
tube. which could caw imaxtrau readings. The use of 
any other soap is not rrarmmcrdtd. 

APPENDIX I 4  

MANUAL BURET BUBBLE MEER TECHNIQUE 
When a sampling train q u k  an unusual combina- 

tion of sampling media (c.g., glass f i k r  filter preceeding 
impinger). the same maib!dcriccs should be in line 
during calibration. cakatc p c ~ a a l  sampling pumps 
before and after each day ofnmpling. 

Bobble Meter Metbod 
1.  Allow the pump to run 5 minutes prior to voltage 

check and calibration. 
2. Assemble the polystymte assette filter holder us- 

ing the appropriate filter for tbc rampling method. If a 
a e t t e  adaptor is wtd. care sbwid be taken to ensure 
that it dots not come in conma witb the back-up pad. 
NOTE: When calibrating witb a-bubble meter. the use 

of cassette adapton can cause moderate to severe pra-  
sure drop in the sampling train which will a l k t  the 
calibration result. If adaptors an used for sampling, 
then they should k used when calibrating. 

3. Connm the collation dcvia. tubing. pump and 
calibration apparatus as shown in Figures 1-13 and 

4. A visual insmction should k made of all fygon 
tubing connection;;. 

5.  Wet the inside of a I-litcr bunt with a soap solu- 
tion. 

6. Turn on the pump and adjust the pump rotameter 
to the appropriate flow rate sating. 
7. Momentarily submerge the opening of the buret in 

order to capture a film of soap. 
8. Draw two or thrn bubbles up the buret in order to 

ensure that the bubbles will complcu their run. 
9. Visually capture a single bubble and time the but+ 

ble from 0 to I000 ml for hgb  f&w pumps or 0 to IO0 m I 

for low flow pumps. 
IO. The timing accuracy must k within + I  second oi 

tbe time comtponhng to tbt haired flow rate. 
11. If the time is not within t n c  range of accuracy, 

adjust the flow rate and repcat steps 9 and IO until the 
correct flow rate is achieved. Perform steps 9 and I O  at 
least twice. in any event 

12. While the pump is stiIl running. mark the pump or 
record or: the OSHA-91 b p i t i o n  of the center of 
the float :n the pump rotameter as a reference. 

13. Repeat the procedures described above for all 
pumps to k used for sampbg. Yhe same cassette and 
filter may be used for all dbratrons involving the same 
sampling method. 

1-14. 



Figure 1-13. Calibratlon setup for personal sampling with finer cassette. 

Figure 1-14. Calibration of cyclone respirable dust sampler using a bubble meter. 
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OBJECTIVE 
This standard operating procedure describes common physical and biological hazards 
present at hazardous waste sites and at industrial facilities. Effective control procedures 
are presented to mitigate safety risks. 

APPLICABILITY 
This procedure applies to all Jacobs employees who perform field work. 

PROCEDURE 
Control measures for physical and biological hazards are: 

noise, 
excavation and trenching, and 
drilling equipment. 

Whenever any of these issues present a potential hazard at a site, they shall be included in 
the site HSP. 

NOISE 
Whenever workplace noise levels exceed 85 dBA (85 decibels on the A-weighted scale) a 
hearing protection program shall be instituted. This shall include instituting noise control 
procedures in the HSP, assuring that all affected employees have hearing tests as a 
component of their regular medical examination and conducting site noise monitoring if the 
full shift noise level at the workplace can exceed 85 dBA. 

The recommended site noise control procedure is to specify that hearing protection must 
be worn when working in the high noise areas and hearing protection must be worn while 
within 30 feet of operating heavy equipment. Hearing protection may include ear plugs and 
ear muffs. 
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DRIUNG EQUIPMENT 
Core or well drilling for the purposes of soil and water sampling involve a number of injury 
hazards including, but not limited to the following: injuries from flying debris, being caught 
up in machinery, hydraulic failures, unguarded points of operation, air-borne particulates, 
equipment rollover and other hazards associated with the transportation and use of drill 
rigs. 

The supplier of the drill rig shall ensure equipment is well maintained, meets existing 
safety requirements and is inspected regularly and before releasing to new projects. 

The rig shall be operated by a fully qualified person to operate equipment, identify 
pending failures, and supervise the other people on the project. 

Transporting the rig to the work site shall be done by a person with the proper 
commercial license. 

To the extent possible, the terrain should be level and the condition of the ground such 
that unexpected movement of the rig will be unlikely. Tugger and anchor lines shall be 
used to secure the rig if the slope is hazardous. 

All power transmission equipment, prime movers, and machine parts of rotary drilling 
equipment must be guarded. Chains and sprockets shall be enclosed to prevent 
accidental contact. 

Employees involved in the operation shall not wear any loose and/or sloppy fitting 
clothing which could get caught in any exposed moving machinery. Foot wear should 
be steel-toe. 

If any air or hydraulic lines are visible and uncovered in such a way that a failure could 
allow them to whip around, they shall be tied back or somehow secured. 

Dust suppression shall be used to control emissions. 

Emergency stop devices are required for the prime movers on drilling rigs to allow the 
operator or others to quickly respond to ar. emerljency and prevent an accident or at 
least limit the injury. Emergency smps must be manually reset before restarting prime 
movers. 

The area should be roped off, marked or personnel posted to keep the area clear of 
pedestrian traffic or spectators. 

A 20 Ib. A:B:C fire extinguisher shall be readily available for use. 
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EXCAVATION AND TRENCHING SAFEW 
Excavation is merely a man-made depression or cavity in the earth. A trench is man-made 
excavation which is deeper than it is wide, but is generally no wider than 15 feet. 
Excavations which are deeper than five feet are required to be shored, sloped, sheeted, 
braced, or otherwise supported. Prior to excavating, a permit must be obtained from the 
regional OSHA office. 

Given a maximum expected survival time without breathing of three minutes, there is not 
much time to locate, dig out, and resuscitate a buried worker. Cave-ins develop very 
suddenly and without warning. Never get into an unprotected trench for even what you 
believe will be only a few minutes. Just the action of your jumping in may be enough to 
disturb the earth. 

A number of basis guidelines must be followed while working near or in an excavation. 

Determine the location of underground utilities and notify the owners. 

Inspect the area for hazards form moving ground. 

Silts, loams or nonhomogeneous soils require shoring or bracing and cannot be 
sloped. 

Inspect the excavation after every rainstorm, earthquake or other hazard-increasing 
occurrence. 

Locate spoil at least two feet from the edge of the excavation. 

Inspect the face, banks, and top daily when workers are exposed to falling or rolling 
material. 

Shoring plans must be designed and approved by a civil engineer registered in 
California. 

In trenches four feet deep or more, provide quick exit facilities every 25 feet. 

Install crossings with standard guard rails and toeboards when the excavation is 7.5 
feet deep or greater. 

Use additional bracing when vibration from vehicular traffic or heavy equipment or 
external loads are a hazard. 
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Erect barriers around excavations in remote work locations. Cover all wells, pits, shafts 
and caissons. Backfill temporary wells, pits, and shafts when work is completed. 

Do not excavate beneath the level of adjacent foundations, retaining walls, or other 
structures until a qualified person has determined that the work will not be hazardous. 
Support undermined sidewalks. 

Shore, brace, or underpin structures when their stability is threatened. Inspect the 
structures daily. 

Shafts aver four-feet square must be guarded by a lagging system made from 
proportionally larger materials as determined by a registered safety engineer. 
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OBJECTIVE 
This standard operating procedure describes the procedures for heat stress monitoring of 
personnel engaged in field work activities. 

APPUCABILIW 
This Drocedure applies to all Jacobs employees who perform field work in hot weather and 
who are at risk of developing heat stress. 

REFERENCES 
NIOSH/OSHA/USCG/EPA, Occupational Safetv and Health Guidance Manual for Hazardous 

Waste Site Activities, October 1985. 

American Conference of Governmental Industrial Hygienists, Threshold Limit Values and 
Bioloaical Exposure Indices for 1990-91, Cincinnati, Ohio, 1990. 

PROCEDURE 
Heat-induced physiological stress (heat stress) occurs when the body fails to maintain a 
normal body temperature. A number of physical reactions can occur ranging from mild 
(such as fatigue, irritability, anxiety, and decreased concentration, dexterity, or movement) 
to fatal. Because the incidence of heat stress depends on a variety of factors, all workers, 
even those not wearing protective equipment, should be monitored. 

For workers wearina permeable clothinq (e.g., standard cotton or synthetic work clothes), 
follow the ACGlH Threshold Limit Value recommendations for suggested workhest 
schedules listed in Table 7-1-1. This workhest schedule is determined by the Wet Bulb 
Globe Temperature Index (WBGT), a measure of environmental factors which most nearly 
correlate with deep body temperature and other physiological responses to heat. WBGT 
values are calculated by the following equations: 
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1. Outdoors with solar load 

WBGT = 0.7 NWB + 0.2 GT + 0.1 DB 

2. Indoors or Outdoors with no solar load 

WBGT = 0.7 NWB + 0.3 GT 

where: 

WBGT = Wet Bulb Globe Temperature 
NWB = Natural Wet Bulb Temperature 
DB = Dry-Bulb Temperature 
GT = Globe Temperature 

The determination of WBGT requires the use of a black globe thermometer, a natural 
(static) wet-bulb thermometer, and a dry-bulb thermometer. Commercially available 
instruments can be used for convenient measurement of WBGT. 

For workers wearina semipermeable or impermeable encaosulatina ensembles andlor 
levels of protection A, B, or C, the recommendations listed in Table 7-1-1 cannot be used. 
For these situations, workers should be monitored when the temperature in the work area is 
above 7OoF (21OC). 

To monitor these workers, measure: 

1. Heart rate. Count the radial pulse during a 30-second period as early as possible in 
the rest period. 

a. If the heart rate exceeds 11 0 beats per minute at the beginning of the rest 
period, shorten the next work cycle by one-third and keep the rest period the 
same. 

b. If the heart rate still exceeds 110 beats per minute at the next rest period, 
shorten the following work cycle by one-third. 

2. Oral temperature. Use a clinical thermometer (3 minutes under the tongue) or 
similar device to measure the oral temperature at the end of the work period (before 
drinking). 
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TABLE 7-1 -1 

WORK - REST REGIMEN ' 

0 0  
WBGT TEMPERATURE IN WHICH VARIOUS WORK LOADS ARE PERFORMED [ F (C )]  

LIGHT MODERATE HEAW WORK-REST REGIMEN 

Continuous work permitted 86.0 (30.0) 

75% work 
25% rest, each hour 

50% work 
50 % rest, each hour 

25% work 
75% rest, each hour 

87.1 (30.6) 

88.5 (31.4) 

90.0 (32.2) 

80.1 (26.7) 

82.4 (28.0) 

84.9 (29.4) 

88.0 (31 .l) 

77.0 (25.0) 

78.6 (25.9) 

82.2 (27.9) 

86.0 (30.0) 

1 Adapted from "Permissible Heat Exposure Threshold Limit Values" in Threshold Limit 
Values and BioloQical ExDosure Indices for 1990-1 991 , American Conference of 
Governmental Industrial Hygienists, Cincinnati, Ohio, 1 990, p. 69. 

2 tight work (up to 200 Kcal/hr or 800 Btu/hr): e.g., sitting or .standing to control machines, 
performing light hand or arm work, etc. 

3 Moderate work (200-300 KcaVhr or 800-1400 Btu/hr): e.g., walking about with moderate 
lifting and pushing, etc. 

4 Heavy work (350-500 Kcal/hr or 1400-2000 Btu/hr): e.g., sampling work, pick and shovel 
work, etc. 



I 

1 JACOBS ENGINEERING GROUP INC. 
CORPORATE HEALTH AND SAFETY MANUAL 

HEAT STRESS MONITORING 
SOP NO. 7.1 

REVISION NO. 1 
DATE 2/91 
PAGE 4 OF 7 

TABLE 7-1 -2 

SUGGESTED FREQUENCY OF 
PHYSIOLOGICAL MONITORING FOR FIT AND 

ACCLlMATtZED WORKERS 

NORMAL 
ADJUSTED  TEMPERATURE^ WORK ENSEMBLE7 

IMPERMEABLE 
ENSEMBLE 

~O'F (32.2'~) or above 

87S0-9OoF (30.8°42.20C) 

82So-87.5'F (28.1'30.8'C) 

n.So82.SoF (25.3'28. 1'C) 

72.5'-TS0F (=.S0-25.3'C) 

After each 45 minutes of work 

After each 60 minutes of work 

After each 90 minutes of work 

After each 120 minutes of work 

. After each 150 minutes of work 

After each 15 minutes of work 

After each 30 minutes of work 

After each 60 minutes of work 

After each 90 minutes of work 

After each 120 minutes of work 
. .  

Source: NIOSH/OSHA/USCG/EPA, Occupational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities, October 1985, p. 8-22. 

5 For work levels of 250 kilocalories/hour. 
6 Calculate the adjusted air temperature (ta adj) by using this equation: ta adj OF = 

ta OF + (13 x % sunshine). Measure air temperature (ta) with a standard 
mercury-in-glass thermometer, with the bulb shielded from radiant heat. Estimate 
percent sunshine by judging what percent time the sun is not covered by clouds 
that are thick enough to produce a shadow. (100 percent sunshine = no cloud 
cover and a sharp, distinct shadow; 0 percent sunshine = no shadows.) 

7 A normal work ensemble consists of cotton coveralls or other cotton clothing with 
long sleeves and pants. 
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a. 

b. 

If oral temperature exceeds 99.eF (37.6OC), shorten the next work cycle by 
one-third without changing the rest period. 

If oral temperature still exceeds 99.6OF (37.6OC) at the beginning of the next 
rest period, shorten the following work cycle by one-third. 

Do not permit a worker to wear a semipermeable or impermeable garment 
when hidher oral temperature exceeds 100.6OF (38.1 OC). 

c. 

3. Body water loss. Measure weight on a scale accurate to 20.25 Ib. at the beginning 
and end of each work day to see if enough fluids are being taken to prevent 
dehydration. Weights should be taken while the employee wears similar clothing or, 
ideally, is nude. The body water loss should not exceed 1.5 percent total body 
weight loss in a work day. 

Initially, the frequency of physiological monitoring depends on the air temperature adjusted 
for solar radiation and the level of physical work (see Table 7-1-2). The length of the work 
cycle will be governed by the frequency of the required physiological monitoring. 

0 
' 

PREVENTION 
Proper training and preventative measures will help avert serious illness and loss of work 
productivity. Preventing heat stress is particularly important because once someone suffers 
from heat stroke or heat exhaustion, that person may be predisposed to additional heat 
injuries. One or more of the following recommendations will help reduce heat stress: 

1. Adjust work schedules: 

a. Modify workhest schedules according to monitoring requirements. 

b. Mandate work slowdowns as needed. 

c. Rotate personnel: alternate job functions to minimize overstress or 
overexertion at one task. 

d. 

e. Perform work during cooler hours of the day if possible or at night if 

Add additional personnel to work teams. 

adequate lighting can be provided. 
- 

2. Provide shelter (air-conditioned, if possible) or shaded areas to protect personnel 
during rest periods. 
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3. Maintain workers' body fluids at normal levels. This is necessary to ensure that the 
cardiovascular system functions adequately. Daily fluid intake must approximately 
equal the amount of water lost in sweat, Le., 8 fluid ounces (0.23 liters) of water must 
be ingested for approximately every 18 ounces (0.23 kg) of weight lost. The normal 
thirst mechanism is not sensitive enough to ensure that enough water will be drunk 
to replace lost sweat. When heavy sweating occurs, encourage the worker to drink 
more. The following strategies may be useful: 

a. Maintain water temperature at 50' to 6OoF (1 0' to 15.6OC). 

b. Provide small disposable cups that hold about 4 ounces (0.1 liter). 

c. Have workers drink 16 ounces (0.5 liters) of fluid (preferably water or dilute 
drinks) before beginning work. 

Urge workers to drink a cup or two every 15 to 20 minutes, or at each 
monitoring break. A total of 1 to 1.6 gallons (4 to 6 liters) of fluid per day are 
recommended, but more may be necessary to maintain body weight. 

d. 

e. Weigh workers before and after work to determine if fluid replacement is 
adequate. 

4. Encourage workers to maintain an optimal level of physical fitness: 

a. Acclimatize workers to site work conditions: temperature, protective clothing, 
and workload. 

b. Urge workers to maintain normal weight levels. 

5. Wear long cotton underwear under chemical protective clothing. Cotton will aid in 
absorbing perspiration and will hold it close to the skin, which will provide the 
maximum amount of cooling from the limited evaporation that takes place 
underneath the chemical resistant clothing. 

6. Provide cooling devices to aid natural body heat exchange during prolonged work 
or severe heat exposure. Cooling devices include: 

a. Field showers or hosedown areas to reduce body temperature and/or to 
cool off protective clothing. 

b. Cooling jackets, vests, or suits. 
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7. Train workers to recognize and treat heat stress. As part of training, identify the 
signs and symptoms of heat stress. These are: 

a. Heat Rash: caused by continuous exposure to heat and humid air and 
aggravated by chafing clothes. Symptoms include a decreased ability to 
tolerate heat as well as being a nuisance. 

b. Heat Cramps: caused by profuse perspiration with inadequate fluid intake 
and chemical replacement (especially salts). Signs: muscle spasm and pain 
in the extremities and abdomen. 

c. Heat Exhaustion: caused by increased stress on various organs to meet 
increased demands to cool the body. Signs: shallow breathing; pale, cool 
moist skin; profuse sweating; dizziness and lassitude; nausea; fainting. 

d. Heat Stroke: the most severe form of heat stress. Temperature regulation 
fails and the body temperature rises to critical levels. Body must be cooled 
immediately to prevent severe injury and/or death. Competent medical help 
must be obtained immediately. Signs and symptoms are: red, hot, dry skin; 
no perspiration; nausea; dizziness and confusion; strong, rapid pulse; coma. 
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OBJECTIVE 
This standard operating procedure describes the procedures for cold stress monitoring of 
personnel engaged in field work activities. 

APPUCABlllTY 
This procedure applies to all Jacobs employees who perform field work in cold weathereand 
who are at risk of developing cold stress. 

REFERENCES 
American Conference of Governmental Industrial Hygienists, Threshold Limit Values and 

Bioloaical Exposure Indices for 1990-91 , Cincinnati, Ohio, 1990. 

PROCEDURE 
Frostbite and hypothermia are two types of cold injury which personnel must be protected 
against during the performance of field activities. Two factors influence the development of 
a cold injury: ambient temperature and the velocity of the wind. Wind chill is used to 
describe the chilling effect of moving air in combination with low temperature. For instance, 
1 O°F with a wind of 15 miles per hour (mph) is equivalent in chilling effect to still air at -1 8OF 
(see Table 7-2-1). As a general rule, the greatest incremental increase in wind chill occurs 
when a wind of 5 mph increases to 10 mph. 

Pain in the extremities may be the first early warning of danger to cold stress. During 
exposure to cold maximum severe shivering develops when the body temperature has 
fallen to 35OC (95bF). This must be taken as a sign of danger to the workers and exposure 
to cold should be immediately terminated for any workers when severe shivering becomes 
evident. 

Since prolonged exposure to cold air, or to immersion in cold water, at temperatures well 
above freezing can lead to dangerous hypothermia, whole body protection must be 
provided. 

Adequate insulating clothing to maintain core temperatures above 36OC (96.8OF) will be 
provided to workers. The equivalent chill temperature (see Table 7-2-1) should be used 
when estimating the combined cooling effect of wind and low air temperatures on exposed 
skin or when determining clothing insulation requirements to maintain the deep body core 
temperature. 



TABLE 7-2-1 

' COOLING POWER OF 
WIND ON EXPOSED FLESH 

EXPRESSEDAS 
EQUIVALENT TEMPERATURE 
(UNDER CALM CONDITIONS) 

Actual Temperature Readina I f? 

Equrvalern Chill Temperature ( 9 
Esimaed 

Wind Speed 50 40 30 20 10 0 -10 -20 30 -40 -50 -60 

(in mph) I, 
40 30 20 10 0 -10 -20 130 40 -50 -60 
37 27 16 6 5 -15 1-26 -36 -47 -57 -68 

16 4 -9 -24 I -33 46 58 -70 1-83 -95 28 
9 -5 -18 1-32 45 48 -72 1-85 -99 -112 P 

16 
13 

catm I S  
5 1 4 8  
10 1 4 0  
15 1 %  
20 1 3 2  
25 1 3 0  
30 1 2 8  
35 I n  11 4 -20 145 5 1  
40 1 s  10 

18 4 -10 1-25 -39 53 4 7  J -82 -96 -110 -121 

0 0 -15 1-29 44 59 1-74 88 -104 -118 
-2 -18 133 48 43 1-79 -94 -109 -125 

-67 I g2 -98 -113 -129 -1- 
4 -21 137 53 -63 185 -100 -116 -132 -148 

I I I 
L R E  DANGER I INCREASING DANGER 

(Wind speeds greater I In <. hr wrth dry skin. 1 Danger from freezing of I Flesh may freeze within 
I 

than 40 mph have lmle I Maximum danger of I exposed flesh wnhin one I 30 seconds 

1 GREATDANGER 

addnional effect) J false sense of secuntv I minute I 
I TrencMwt and imrnerSion foot mav occur at any point on this chart 

Source: American Conference of Governmental Industrial Hygienists, Threshold Limit Values and Biolocrical 
Exposure Indices for 1987-1 988, Cincinnati, Ohio, 1987 
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Core body temperatures lower than 96.8OF will very likely result in reduced mental 
alertness, reduction in rational decision making, or loss of consciousness with the threat of 
fatal consequences. Unless there are unusual or extenuating circumstances cold injury to 
other than hands, feet, and head is not likely to occur without the development of the initial 
signs of hypothermia. 

Evaluation and Control 
For exposed skin, continuous exposure should not be peromitted when the air speed and 
temperature results in an equivalent chill temperature of -32 C 25OF . Superficial or deep 
local tissue freezing will occur only at temperatures below -1 (30 F) regardless of wind 
speed. 

4- 0 )  

At air temperatures of 2OC (356OF) or less it is imperative that workers who become 
immersed in water or whose clothing becomes wet be immediately provided a change of 
clothing and be treated for hypothermia. 

Limits for properly clothed workers for periods of work at temperatures below freezing are 
shown in Table 7-2-2. 

tf available clothing does not give adequate protection to prevent hypothermia or frostbite, 
work shall be modified or suspended until adequate clothing is made available or until 
weather conditions improve. 

If work is performed continuously in the cold at an equivalent chill temperature (ECT) or 
below -7% (2OoF) heated warming shelters (tents, trailers, etc.) shall be made available 
nearby and the workers should be encouraged to use these shelters at regular intervals, 
the frequency depending on the severity of the environmental exposure. The onset of 
heavy shivering, frostnip, the feeling of excessive fatigue, drowsiness, irritability, or 
euphoria, are indications for immediate return to the shelter. When entering the heated 
shelter the outer layer of clothing shall be removed and the remainder of the clothing 
loosened to permit sweat evaporation or a change of dry work clothing provided. A change 
of dry work clothing shall be provided as necessary to prevent workers from returning to 
their work with wet clothing. Dehydration, or the loss of body fluids, occurs insidiously in 
the cold environment and may increase the susceptibility of the worker to cold injury due to 
a significant change in blood flow to the extremities. Warm sweet drinks and soups should 
be provided at the work site to provide caloric intake and fluid volume. The intake of coffee 
should be limited because of a diuretic and circulatory effect. 

' 



TABLE 7-2-2 

OC (approx.) OF 

2. 1. -26' -29' IO lo -28' -31' 
3. -32' IO -34' 
4. -35O lo -37O 
5. -sa0 lo -39O 
6. -SO0 lo -42' 
7. -43' 8 below 

-15' -20' IO IO -24' -19' 
-25' IO -29' 
-30' 10 -34' 
-35O lo -39O 
-40' IO -44' 
-45' 8 below 

Threshold Limit Values Work/warm-up Schedule lor Four-Hour Shill 

3 
Period Breaks Perlod Breaks Period Breaks 

Mew. 
Work No. of 

(Norm. Breaks) 1 (Norm. Breaks) 1 75 min 2 55 mln 
(Norm. Breaks) 1 75 mln 2 155min 3 Idomin I 
75mln 2 55mln 3 40mln 4 30 mln 5 Non-emergency work should cease 
55min 3 40min 4 30 min 5 Non-emergency work should cease 
40min 4 30 mln 5 Non-emergency work should cease 
30 min 5 Non-emeroency work should cease 
Non-emergency work should cease 

lE% I 

~ 

I 5 mph Wind I 10 mph Wind I 15 mph Wind( 20 mph Wind 

Noles: 

1. Schedule applies to moderate lo heavy work acllvlly wilh warm-up breaks ol len (IO) minules in a warm locallon. For light-lo-moderale work (limiled 
physical movement): apply Ihe schedule one slep lower. For example, at -3O'F wilh no noliceable wind (Slep 4), a worker al a Job wilh lillle physical 
movement should have a maximum work period ol 40 minules wilh 4 breaks In a 4-hour period (Slep 5). 

2. The loliowlng is suggested as a gulde lor eslimaling wind velocity If eccurale informallon is no1 available: 
5mph: light nag moves; 10 mph: light flag fully extended; 15 mph: raises newspaper sheel; 20 mph: blowlng and drlnlng snow. 

Source: American Conlerence of Governmenlal Induslrlal Hyglenisls, Jhreshold Umll Values and Bloloalcal Exlposure Indices for 1990- 1991, Clnclnnali, Ohio, 1990. 
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For work practices at or below -1 2% (1 O°F) ECT the following shall apply: 

1. The worker shall be under constant protective observation (buddy system or 
supewision). 

2. The work rate should not be so high as to cause heavy sweating that will result in 
wet clothing; if heavy work must be done, test periods must be taken in heated 
shelters and opportunity for changing into dry clothing shall be provided. 

3. New employees shall not be required to work full-time in cold in the first days until 
they become accustomed to the working conditions and required protective 
clothing. 

4. The work shall be arranged in such a way that sitting still or standing still for long 
periods is minimized. Unprotected metal chair seats shall not be used. 

The workers shall be instructed in safety and health procedures. The training 
program shall include as a minimum instruction in: 

5. 

a. Proper re-warming procedures and appropriate first aid treatment. 

b. Proper clothing practices. 

c. Proper eating and drinking habits. 

d. Recognition of impending frostbite. 

e. 

1. Safe work practices. 

Recognition signs and symptoms of impending hypothermia or excessive 
cooling of the body even when shivering does not occur. 
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1 .o 

2.0 

3.0 

4.0 

5.0 

UTILITY CLEARANCE 
PURPOSE 
1.1 This standard operating procedure describes procedures t o  reduce the risk of contact 

with buried or above ground utility service lines. 

SCOPE 
2.1 This SOP applies to  all field activities where there is possible contact with above 

ground utilities or sub-surface utilities. 

REFERENCES 
3.1 OSHA 1926.650 - 1926.652 Excavations 

3.2 Underground Services - State Standards (e.g. California, Title 1 CCR 421 6) 

3.3 OSHA 1926.955 Provisions for Preventing Accidents Due to  Proximity t o  Overhead 
Lines 

3.4 OSHA 19 10.333 Selection and Use of Work Practices in Sub-part S - Electrical 

RESPONSlBlLlTlES 
4.1 It is the responsibility of the Project Manager (PM) t o  assure full compliance with this 

SOPI 

4.2 The Site Maneger (SM) shall implement this SOP on site. 

4.3 The Site Health and Safety Officer (SHSO) shall assure full compliance with the SOP 
and report any deficiencies t o  the Health and Safety Manager and the Project Manager. 

PROCEDURES 
5.1. Buried Utilities 

A review will be made of any available property maps, blue lines, or as-builts prior t o  
site activities. 

5.1 .l. During the project site walk, any discrepancies or new information, regarding 
utility locations will be added to  project maps. 

5.1 -2 If the project is located on Federal land, if possible, facility personnel (Base or 
facility engineering) should provide utility clearance and sign off. I f  work is for 
a government facility, the Site Manager shall obtain and submit the property 
facility utility service clearance request forms. I f  work is within a local 
government jurisdiction, the Site Manager shall notify the local utility locator 
service using standard geophysical methods such as electromagnetic (EM), 
ground penetrating radar (GPR), magnetic gradient survey and/or a pipe locator. 
Two  methods will be relied on. Utility locations will be marked using the 
following color code, unless the facility locator uses a different color code: 

c:\wp\manuaI\utilityc.sop\May 4, 1993 
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5.1.3 

5.1.4 

5.1.5 

5.1.6 

5.1.7 

5.1 -8 

white 
red 
yellow 
orange 
blue 
green 
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work location 
electrical 
gas or oil 
telephone 
water 
sewer 

If the project occurs in a state which has an agency doing utility clearances, 
they will be notified. State Underground Service Alert (USA) or other 
designation in a given state will be notified prior to  commencing field work per 
their requirements. USA will assign a "ticket" number to  your site which will 
need to  be recorded. This ticket number is valid for a limited time but, may be 
extended by contacting USA again. USA will notify utility representatives who 
will mark according to  the utilities' color scheme.' 

After utilities have been marked by the federal, state or local locator service, 
the Site Manager will clear utilities. 

In addition to geophysics, borings will be hand augured to  a minimum of seven 
feet for all locations within developed areas where there is a potential to  impact 
buried utilities. The hole must be reamed by hand to  at least the diameter of 
the drill rig auger or bit prior to drilling. For soil gas surveys, the survey probe 
shall be placed as close as possible t o  the hand auger. 

Methods for utility clearance for horizontal and slant boring will be determined 
by the Project Manager and Health & Safety Manager. 

All uncovered utilities must be supponed. Any repairs or modifications t o  
existing utility lines require the line to be licked-outhagged-out prior to work. 

At each location where trenching or excavating will occur using a backhoe or 
other heavy equipment, prior to ground-breaking, the soil must be probed with 
a magnetometer and/or a pole made of non-conductive material. Additional 
requirements for trenching/excavating activities can be found in Jacobs Safety 
Manual, Section 10.9.4. 

' In California USA will not locate utilitieo on federal properW, but will have information on any earementr. 
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5.2. 

5.3 

5.4 

Above Ground Power Lines 
The following table gives the required minimum clearances for working in proximity to 
overhead power lines. 

Nominal Voltaae Minimum Clearance 

0 -50 KV 10 ft., or one mast length; whichever is greater 

50 KV+ 10 ft. + 4 in. for every 10 KV over 50 KV or 1.5 mast 
lengths; whichever is greater 

If it is necessary to  work without the minimum clearance, the overhead line must be 
de-energized or re-routed by the utility company or a competent electrician. 

A p p r ova I 
Utility Clearance Form 7-1 must be completed and signed-off by the Site Manager prior 
t o  commencement of relevant site work. 

Any deviations from this SOP must be approved by the Project Manager after 
collaboration with Health and Safety Manager. Approval via telephone is acceptable 
in the event the Project Manager is not on site. 

Existing Utility Repair 
When repairing existing utilities, refer to the Jacob's Lock-Out and lag-Out Procedure 
(Section 8.9 in the Safety Manual). 
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UTILITY CLEARANCE FORM 7-1 

Project: Completed by: 

Site Location: Date: 

1. 

2, 

3. 

4. 

5. 

6. 

7. 

cc: 

Review of Existing Maps 
Circle 0 ne 
yes no nla 

Above Ground Utilities 
marked on site maps yes no n/a a) 

yes no nla b) necessary to  lockout 
c) document procedures used to lockout or re-route yes no n/a 

Underground Utilities 
a) State Agencv called by: yes no n/a 

.Date: ficke t N urn ber 

bJ Geophysical clearance method(s1 used yes no nla 
By: Date: 

Cl Utilities marked on site 
map (attached) by: Date: yes no n/a 

Hand auguring completed to feet yes no nla 
By whom: Date: 

Trench/excavation probed 

Ap prova I : 

Site Manager Date 

Client Rep Date 

Deviations from SOP Approval: 

Project Manager De te 

Health and Safety Manager Date 

Project Fit e 

yes no n/a 
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ACCIDENT INVESTIGATION AND NOTIFICATION 

1 .o 

2.0 

3.0 

OBJECTIVE 
1.1 This Standard Operating Procedure provides the following: 

1 .l .l Effective investigation and analysis of accidents/post-accident 
procedures 

1.1.2 Reporting and recording procedures for accidents, injuries, and 
hazardous chemical releases and exposures 

1.1.3 Applicable site postings 

1.1.4 Accident response procedures 

APPLICABILITY 
2.1 This procedure applies t o  all employees covered by the Jacobs 

Environmental Health and Safety Program. The information herein will be 
included in the Emergency Preparedness Section of site health and safety 
plans. 

SCOPE 
3.1 The scope of this SOP is intended to cover accident investigation and 

notification of all accidents and/or incidents including "near misses." This 
SOP funher covers procedure, reporting, and record keeping requirements 
for personal injury, illness, and exposure. Also covered are any accidental 
releases of hazardous chemicals and/or property damage occurring as a 
consequence of site activity. 

PROGRAM ADMINISTRATION DEFINITIONS 4.0 
4.1 

4.2 

4.3 

The Corporate Health and Safety Manager (CHSM) is responsible for 
reviewing all occupationally-related injuries, illnesses, and exposures, 
including First Aid only and OSHA reportable incidents, and hazardous 
chemical releases. The CHSM is also responsible for taking necessary 
corrective action based on submitted reports and notifications. 

The Corporate Health and Safety Administrator (CHSA) is responsible for 
maintenance for all corporate health and safety files and collecting all 
occupationally-related injury, illness, exposure, and hazardous chemical 
release information. 

The Site Manager EM) is responsible for conducting investigations of 
accidents/incidents and "near misses." After identification of problems, 
corrective actions will be instituted. All findings and corrective actions will 
be documented on the Site Manager's Investigation Report. 
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4.3.1 The SM is also responsible f m  coordinating with the Corporate 
Health & Safety Office, local Jacobs Human Resources Department, 
and Regional Safety Departmen: t o  insure comoletion, filing, and 
posting of all OSHA forms 200 and 101 for repoqable site injuries, 
illnesses, and exposures. 

4.3.2 The SM shall notify the CHSM and Regional or Regional Safety 
Depanment Representative of all occupationally-related injuries, 
illnesses, and exposures, including First Aid only and OSHA 
reponable incidents, and hazardous chemical releases. 

4.4 The Site Health end Safety Officer (SHSO) is responsible for assisting the 
SM in the above listed responsibilities. 

4.4.1 If a SHSO is not appointed, a designated personnel may be delegated 
to assist the Site Manager in the reporting and record keeping 
responsibilities. 

4.5 The Local Human Resources Representative (LHRR) is responsible for: 
processing workmans’ compensation claims and coordinating approved 
company doctor, hospital, or clinic for office injuries/exposdres. The LHRR 
is also responsible for following Jacobs Safety Depanment and Corporate 
Health and Safety Depanment procedures for office injuries and exposures. 
In addition, the LHRR shall complete, file, and post OSHA Forms 200 and 
101 for reportable office injuries and exposures. This includes injuries while 
traveling for business. 

4.6 The Regional Safety DeDanment Representative (RSDR) is responsible for 
administering the Jacobs Safety Program. Therefore, reponing procedures 
include notifying the primary contacts designated in attachment A. 

5 .O 

6 .O 

PROCEDURE - GENERAL 
5.1 The following information will be obtained as appropriate: 

5.1.1 Approved Company Doctor, Clinic, or Hospital 
Prior to  initiation of any onsite activities requiring health and safety 
plans, the SHSO will contact the Coordinator in the Corporate Risk 
Management Depanment in Pasadena at (818) 578-6886 to obtain 
a list of approved medical facilities for the site location. 

PROCEDURE - ACCIDENT RESPONSE 
6.1 Injured/ill employees shall be taken to approved facilities. To obtain a list 

of approved doctors, clinics, or hospital, see 5.1 .l. 

6.1.1 An Authorization for Medical Treatment Form (attachment B) is to 
accompany each injured/ill employee. The top portion of the form is 
to be completed by job site personnel and the attending physician is 
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to complete the bottom portion. The completed form must be 
forwarded to  the appropriate regional contact (See attachment A) 
within 48 hours of each visit. A Workers' Compensation Form 
(completed by LHRR) may also be required. 

7.0 PROCEDURE - POST-ACCIDENT 
7.1 After the employee has received treatment, the Site Health and Safety 

Officer will arrange for a post-accident drug screen for all injured employees 
immediately following an accident. Hepatitis B vaccine may need to be 
offered to  employees who were exposed to  blood during responding to an 
incident. Review SOP 7.6 Bloodborne Pathogens. 

7.2 Initial accident investigation shall begin at  the discretion of the Site Health 
and Safety Officer and/or the Site Manager. A t  a minimum, the scene shall 
be secured (no movement of material or equipment shall be made until a 
review of the accident is completed) and signed statements from witnesses 
shall be obtained. 

8.0 REPORTING 
All occupationally-related injuries, illnesses, accidents, exposures, hazardous 
chemical releases, and property damage will be appropriately reported. Completion 
of this activity is imperative to detecting trends and establishing actions to prevent 
recurrence. 

8.1 

8.2 

8.3 

8.4 

A verbal report must be made to the CHSM and RSDR as soon as possibte 
for all occupationally-related injuries (including First Aid only incidents,) 
illnesses, exposures, and hazardous chemical releases. 

Serious or fatal injuries are to be reported immediately to the CHSM, the 
RSDR, the appropriate Operations Manager, and the appropriate Group Vice 
President. 

The following must be reported to the CHSM, RSDR, and the appropriate 
Operations Manager with the appropriate form(s) (See Section 9.0 Record 
Keeping): All job related injuries and illnesses requiring a doctors visit, all 
exposures, and hazardous material releases in potentially reportable 
quantities (by EPA-RCRA definitions.) 

The following information must be made available: 

8.4.1 Name, social security number, office location, job title 

8.4.2 Date and location of accident or incident 

8.4.3 Description of the event/and injury - (extent) 

8.4.4 Potential for lost time 

-.\wn\maniial\accident.soo/Mav 1 2. 1993 L 
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8.4.5 What medical facility was used and when 

8.4.6 Who rendered First Aid/CPR 

8.5 The Corporate Risk Management Depanment in Pasadena will be contacted 
to report all propeny damage. (See attachment A) 

8.6 The Project Manager w:il contact the client 

9.0 RECORD KEEPING 
All occupationally-related injuries, illnesses, accidents, and hazardous chemical 
release (exposure) incidents will be appropriately recorded. The following re pons 
will be made and submitted: 

9.1 Site Managers investigation RepoR (See attachment F) 
To be completed by the first line Site Manager as soon as possible following 
the incident. Return completed form t o  the RSDR. A copy must also be 
sent to  the CHSM. 

9.2 Witness Statement (See attachment GI 
To be used to  obtain a signed statement from witnesses of their complete 
(factual) observations. Names and permanent addresses shall be secured 
for future reference. Return to the RSDR. A copy must also be sent to  t h e  
CHSM. 

9.3 Employee's Report of Occupationat injury or Disease (See attachment H) 
This form is state specific. This form must be completed for all injuries, 
illnesses, and exposures requiring a doctor's visit. The location code 
(project number) will be used as the form of identification. Return this form 
t o  the RSDR within 24 hours of initial doctor's visit. A copy must also be 
sent t o  the CHSM. . 

9.4 Employee Exposure/Hazardous Chemical Release Repon Form 9- 1 (See 
attacnment C1 

9.4.1 All incidents involving exposure to  potentially hazardous materials 
while working, including incidents onsite, in the office, during 
company travel, and hazardous material releases in potentially 
reportable quantities (by EPA-RCRA definitions) must be reponed to 
CHSM. Document the incident on Employee Exposure/Hazardous 
Chemical Release Report, Form 9-1. 

9.4.1.1 Funher notification procedures i.e., agency 
notifications, shall be followed as outlined in the site 
specific health and safety plan. 
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9.4.2 The SM shall complete and return Form 9-1 t o  the CHSM as soon as 
possible. A copy of this form must also be sent t o  the RSDR. This 
form is t o  be completed for all hazardous chemical exposure and 
release incidents only. 

9.4.3 It is important t o  report all exposures even though the incident is not 
considered serious or no adverse health effects or symptoms are 
apparent at the time. 

9.4.4 The employee must be given a copy of the repon. Additional copies 
must be placed in the employee's corporate health and safety 
medical file and exposure file. 

First Aid Register (See attachment E) 
This is the primary project injury log. All injuries/illness, treated or reported 
(actual or alleged), shall be entered into the  log. This register is to  be used 
no matter how minor the event may be. There are no exceptions to this 
reporting requirement. The register is kept at the project site. 

Vehicle Accident Reporting Procedure (See attachment I) 
For any vehicle accident or injuries involving a vehicle, please follow and 
complete necessary forms dictated by the Vehicle Accident Reponing 
Roced ures. 

10.0 OSHA REPORTING/RECORD KEEPING PROCEDURES 
10.1 Preparation and Maintenance of records relating t o  occupational injuries, 

illnesses, and exposures required by OSHA will be maintained by: 

Off ice-related This includes injuries or LHRR 
accidents while on company-related travel. 

ite-related SHSO or designated Proiect S 
personnel 

10.2 Log and Summary of Occupational Injuries and Illnesses Form - OSHA Form 
200 (See attachment D) 

0 

10.2.1 All occupational injuries and illnesses that require treatment 
other than First Aid are reported on OSHA Form 200 - Log 
and Summary of Occupational Injuries and Illnesses. 
Information for each "recordable case" of occupational injury 
or illness shall be entered on the form within six (6) work days 
after learning of its occurrence. 

10.2.1.1 A "recordable case" is defined on the front of 
OSHA Form 200 as "...every occupational 
death, every nonfatal occupational illness, and 
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10.2.2 

10.2.3 

10.2.4 

10.2.5 

those nonfatal occupational injuries which 
involve one or more of the following: loss of 
consciousness, restriction of work or motion, 
transfer to another job, or medical treatment 
(other than first aid) ...I Further definitions and 
instructions are provided on the back of the 
form. 

10.2.1.2 OSHA's record keeping and reporting 
requirements differ from those under the various 
State Workers' Compensation laws. Because 
they differ, employers must not substitute 
Workers' Compensation criteria for determining 
whether or not a case should be recorded for 
OSHA. 

All entries on OSHA Form 200 must be identified by a case or 
file number. Entry numbers must be non-duplicating to 
facilitate comparison with OSHA Form 101, Supplementary 
Record of Occuparional Injuries and Illnesses (described in 

a section 10.3). 

One OSHA Form 200 is used a t  the project site or office 
location per year. Each incident is added to the same form on 
a separate line. 

A copy of OSHA Form 200 with injurvlillness information 
recorded shall be sent to  the CHSM and RSDR within 45 
calendar days of its recording. 

At the beginning of each calendar year, a summary of all 
injuries and illnesses recorded on OSHA Form 200 for the 
preceding year must be made. Instructions on the back of 
Form 200 describe how the summary is compiled. Even if 
there were no injuries or illnesses during the year, zeros must 
be entered on the totals line, and the form posted. 

10.2.5.1 The OSHA 200 Form must be posted with 
summary information for the preceding year 
where notices to employees are commonly 
posted no later then February 1 and must 
remain in pI8ce untfl March 1. 

10.2.5.2 A copy of the summary OSHA Form 200 must 
be sent to  the CHSA and RSDR at  year end no 
later than January 15. 
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10.3 Supplementary Record of Occupational Injuries and Illness - OSHA Form 
101. (See attachment K) 

10.3.1 To supplement the Log and Summary of Occupational Injuries 
and Illnesses - OSHA Form 200, each establishment must 
maintain a record of each recordable occupational injury or 
illness. If no suitable report is made for other purposes, the 
Supplementary Record OSHA No. 101 may be used. 

10.3.1 Or, the record may consist of the one or more of the 
documents listed below. 

10.3.1.1 Workers' Compensation, insurance, or other 
reports are also acceptable as records if they 
contain all facts listed below or are 
supplemented to do so. 

10.3.1.2 The record may also be listed on a plain sheet of 
paper containing the following facts. For further 
information, please see Definitions on the back 
of OSHA Form 200: 

1 ) About the employer-name, mail address, 
and location if different from mail 
address. 

2) About the injured or ill employee-name, 
social security number, home address, 
age, sex, occupation, and department. 

3) About the accident or exposure to 
occupational illness-place of accident or 
exposure, whether it was on employer's 
premises, what the employee was doing 
when injured, and how the accident 
occurred. 

4) About the occupational injury or illness- 
description of the injury or illness, 
including part of body affected, name of 
the object or substance which directly 
injured the employee, and date of injury 
or diagnosis of illness. 

5) Other-name and address of physician; if 
hospitalized, name and address of 
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hospital, date of report, and name and 
position of person preparing the report. 

10.3.2 These records must also be available without delay and at 
reasonable times for examination by representatives of the 
Department of Labor and the Depanment of Health, Education 
and Welfare, and States accorded jurisdiction under the  Act. 

10.3.3 The records must be maintained for a perioe of not less than 
five. years following. the end of the calenc.:: year t o  which 
they relate. 

11 .O SITE POSTINGS 
11.1 The following forms will be posted for all on-going field projects. .'ontact 

your Regional Safety Department or local OSHA office to obtain these forms 
and postings. 

11.1.1 

11.1.2 

Jacobs Forms: First Aid Register 
Emergency Phone Numbers Specific to 
:ne Site 

OSHA Forms: OSHA 200 Log 
OSHA Health and Safety Poster (or State 
Equivalent) 
Access to Medical and Exposure Records 
OSHA Permits 
Forklift Operating Instructions 

11.1.3 Human resource forms and postings appropriate t o  each job 
site will be obtained from regional contacts and kept onsite as 
required. (See attachment J) 

12.0 AITACHMENTS 
The foliowing attachments are included with this SOP: 

Attachment A 
Attachment B 
Attachment C 
Attachment D 

Attachment E 
Attachment F 
Attachment G 
Attachment H 
Attachment I 
Attachment J 
Attachment K 

Primary Contacts 
Authorization For Medical Treatment 
Employee ExposurelHarardous Chemical Release Report 
OSHA Form 200 - Log and Summary of Occupational Injuries 
and Illnesses 
First Aid Register 
Site Manager's Investigation Report 
Witness Statement 
Employee's Report of Occupational Injury or Disease 
Vehicle Accident Reporting Procedure 
Human Resources Contacts 
OSHA Form 101 - Supplementary Record of Occupational 
Injuries and Illness 



Attachment A 

PRIMARY CONTACTS 

Corporate Environmental Health and Safety Department 
Jacobs Engineering Group, Inc. 
600 Seventeenth Street, Suite 1 lOON 
Denver, Colorado 80202 
Attention: Terry Briggs 
Office Phone: (303) 595-8855 
FAX Machine: (303) 595-8857 

Pasadena Risk Management (Safety) Department 
Jacobs Engineering Group, Inc. 
251 S. Lake Avenue 
Pasadena, California 91 101 
Attention: Pat Costamagna 
Office Phone: (81 8) 578-6886 
FAX Machine: (81 8) 578-6837 

, 
Central Region Safety Department 
Jacobs Engineering Group, InC. 
4848 Loop Central Drive 
Houston, Texas 77081 -221 1 
Attention: Steve Pianalto 
Office Phone: (71 3) 669-2200 
FAX Machine: (71 3) 669-0045 

Eastern Region (Including Louisiana) Safety Department 
Jacobs Engineering Group, Inc. 
4949 Essen Lane 
Baton Rouge, Louisiana 70809 
Attention: C.J. Beysellance 
Office Phone: (504) 769-7700 
FAX Machine: (504) 768-5228 

Midwest Region Safety Department 
Jacobs Engineering Group, Inc. 
1880 Waycross Road 
Cincinnati, Ohio 45240 
Attention: Bill Minear 
Office Phone: (513) 595-7500 
FAX Machine: (51 3) 595-771 7 

Western Region Safety Department 
Jacobs Engineering Group, Inc. 
251 S. Lake Avenue 
Pasadena, California 91 101 
Attention: Ken Wilkenson 
Office Phone: (81 8) 449-21 71 
FAX Machine: (81 8) 578-6827 
Home Phone: (805) 255-6973 



Attachment B 
JACOB8 ENGINEERING GROUP I N C .  

(Division) 

a 

a 

AUTEORIZXTION FOR lLEDICXL TREXTNENT 

TO: Dr. Address : Date 
This form signed by our representative is your authority to 
render treatment to: 

(Employee) 

in accordance w i t h  the provisions of and under the conditions 
prescribed by the Worlonens’ Compensation Act. Unless the case is 
an emergency, kindly obtain authorization for surgery, radical 
procedures, or hospitalization from the insurance carrier. Send 
your bill and report to us at the address listed below. 

- 
Authorized Representative 

Date of Injury Location Job  No. How In] ury  Occurred 

Please complete and return by mail to the following address t o  
insure prompt payment of charges. 

Pat Costamagna, Jacobs Enginnering Group, 2 5 1  S. Lake P.ve 

Pasadena, CA 91101 (813) 578-66S6 

Diagnosis of Injury: 

Disposition of Patient: 

Unable to Determine Non-Occupational - occupational - 
- Able to resume regular duties - Able to resume regular duties next vorkday - Able to resume restricted duties with the following 
- Unable to return to work, estimated length Jf 

limitations : 

disability: 

Return for follow-up visit on (Date) 

(Doctor’s Signature) 
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FORM 9-1 

EMPLOYEE EXPOSURE/HAZARDOUS CHEMICAL RELEASE REPORT 

Client: Site: 

Name: Site Location: 

SSN: 

Occupation: Incident: 

Description (DateKimel: 

List Amount Of Time Lost From Work (if any): 

Person To Whom Incident Was Reported: Date r i m e  : 

Weather Condition During Incident: Temperature Wind Speed & Direction 

Humidity Cloud Cover Clear Precipitation 

Materials Potentiallv Encountered: 
Chemical (Give chemical name or description-liquid, solid, gas, vapor fume, mist): 

Radiological: 

Volume Or Quantity Released: 

Other: 

Nature Of  The EXDOSU r e/ Re1 e as e : 
State the nature of the exposurehelease in detail and list the parts of the body affected and 
potential on-site and off-site receptors: (Attach extra sheets if needed) 

Was Medical Care Received? Yes( No( 
If So, When? 



JACOBS ENGINEERING GROUP INC. 

EMPLOYEE EXPOSURE/HAZARDOUS CHEMICAL RELEASE REPORT 

Page 2 of 3 
FORM 9-1 

0 Where? On-Site Off-Site 

By Whom? Name Of Paramedic: 

Name Of Treating Physician: 

Other: 

If "Off-Site", Name Facility (hospital, clinic, etc.): 

Length Of Stay At The Facility? 

Was The Health And Safety Manger Contacted? Yes( ) No( 1 DateTTime: 

Was The Medical Consultant Contacted? Yes( 1 No( 1 
If So, Who Was The Contact? Datenime: 

Did The Exposure Result In Disability? Yes( ) No( 1 
If So, Estimated Length Of Disability: 

Who Authorized Disability?: 

Has The Employee Returned To Work? Yes( ) No( 1 
If So, Give Date: 

List The Names Of Other Persons Affected During This Incident: 

List The Names Of Persons Who Witnessed The Exposure/Release Incident: 

Possible Cause Of The Exposure/Release: 

Was The Operation Being Conducted Under An Established Health. And Safety Plan? Yes() No() 
If No, Explain: 

Were AgencyKlient Contacts Made? Datenime: 

List Agencies/Persons Contacted: 

a 



Page 3 of 3 JACOBS ENGINEERING GROUP INC. 

EMPLOYEE EXPOSURE/HAZARDOUS CHEMICAL RELEASE REPORT 
FORM 9-1 

Describe Protective Equipment And Clothing Used By The Employee (List Equipment, Make, 
Model) 

Other Information, Comments (Attach relative data if necessary): 

What Was The Employee Doing When The Exposure/Release Occurred? (Describe briefly as 
"Site Reconnaissance", "Site Categorization", "Sampling", etc.) How Did The Exposure/Release 
Occur? (Describe fully what factors led up to and/or contributed to  the incident): 

What Follow-Up Actions Occurred? a 
What Corrective Actionk) Or Change To The Site Health & Safety Plan, If Any, Have Been Or 
Will Be Taken To Avoid Recurrence Of The Exposure And/or Release? This question is to be 
completed by the Site Manager or Site Health & Safety Officer. 

Additional Comments: 

Project Manager (Print or Type) Project Manager (Signature) Date 

Site Health & Safety Officer Date 
(Print or Type) (Signature) 

Site Health & Safety Officer 

- .  ..,___" . 
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At tachment  F - 

a 

SITE MANAGER'S INVESTIGATION REPORT I 
w ~ y :  PR€VENTION is the primary reason- -ION is  the 

goal of accident  i nves t iga t ion .  Your  i n v e s t i g a t i o n  should be an 
a t t empt  t o  reveal the causes so t h a t  they may be e l imina ted .  
E l m a t i n g  causes w i l l  PREVENT a recurrence, 

W ~ A T  HAPPENED: Before the causes can be determined, you, 
the supervisor, must get t h e  accurate facts of vhat happened. 
These should give a clear d e s c r i p t i o n  of what ectually t ook  
place.  The injured or  involved p e r s o n  o r  persons are usually 
best able t o  describe what happened- Witnesses are also 
important,  You should interview everyone involved  before wri t ing  
down the descr ip t ion .  

WEIy D I D  THIS HAPPEN: Once you know exactly what happened, 
you must analyze the facts and determine  the causes. 

F i r s t ,  you must determine the i n m e d i a t e  cause o r  causes ,  
such as someone's improper ac t ions ,  faulty eqtripment, o r  other 
cond i t ions  which d i r e c t l y  caused t h e  accident or incident .  More 
than one cause often exists,, and you must g ive  c a r e f u l  
cons idera t ion  t o  a l l  poss ib l e  causes. 

I The second par t  of the analys is  invclves some 
"backtracking. 'I Think through t h e  immediate causes you l i s ted  
and try to give the reasons they exis ted .  For example, the box I 

I t h a t  f e l l  from a p a l l e t  of stock might be t h e  immediate cause of 
i n j u r y  t o  an employee. By llbacktracking", the underlying, more 
fundamental causes can be de temined .  The pallet wasri't stacked I 
properly.  It w a s  stacked improperly because  the boxes were w e t  

and needed repairs, or because they  w e r e  unloaded on an open 
loading  dock i n  the r a i n ,  etc. L i s t  as many as  poss ib l e .  
llBacktrack" as f a r  as possible, 

A f t e r  you have analyzed t h e  causes ,  
eliminate them. As the first-line supervisor you can probably do 
a great deal on Your Own t o  eliminate causes. Give a d d i t i o n a l  
training Safet Proper working procedures t o  your workers. 
correct any housekeeping problems i n  your area of r e s p o n s i b i l i t y .  
Check machinery mote often. Ind ica t e  on the r epor t  what you can 
do and what you have done t o  prevent  a recurrence. For those 
causes beyond your direct cont ro l  (such as the leaky roof i n  the 
example above), indicate what th ings  should be done by management 
to e l imina te  the catases. This is your chance to advise  them of 
what should be done to improve work efficiency and e l i m i n a t e  
p o s s i b l e  accident  producing s i t u a t i o n s .  

RemezPber-WEVENTION of recur rences  is t h e  purpose of your 
i n v e s t i g a t i o n  and r e p o r t .  Be conc i se  i n  your report. Avoid 
f ind ing  fault with individuals .  A v o i d  vague, gene ra l  
d e s c r i p t i o n s  or  causes  such as l l ca re l e s sness ' l .  As the f i r s t - l i n e  
supervisor, you are i n  the best p o s i t i o n  to understand t h e  real  
causes of an acc iden t  Or incident ,  E l i m i n a t i n g  them will b e n e f i t  
you by providing safe working condi t ions  for you and your workers 
while improving the e f f i c i ency  of your crew. 

List t h e m  on your r e p o t t .  

and soggy. They w e r e  w e t  because a s e c t i o n  of t h e  roof leaked l 

I 
WHAT COFUGcTIVE ACTION: 
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SITE MANAGER'S INVESTIGATION REPORT 

. M e a i c a l  treaaent injuria 

P-'mal~ee m e d i c a l  f i l e  (s i te)  - 1 COPY 

Manager of Safety - 1 copy .' 
Corporate Insurance C Safety - 1 copy (attached t o  
Emp3.ayer0s F i r s t  Report of Injury)  

Non-injury incidents of serious p o t e n t i a l  

Site incident f i l e  - 1 copy 

Manager of Safety - 1 copy 
Jnstructions: (See Appendix 2-5.1) 

S k i U :  
Dq==traerlt: 
Age: 
Ina t ion :  
Date: 
Supervisor: 
T h e :  
property damage: 
What happened: 
N a t u r e  of injuxy: 
W ~ r y  po ten t i a l  : 

Why? 

Recurrence? : 
Corrective action?: 

C l i e n t O s  name 
Assigned project  number 
N a m e  of injured party/not required if a 
nw-injury incident r e p o r t  
-1qee's occu?ation 
-ent w i t h i n  which h c i d e q t  occurred 
Age of injured 
facation of project w h e r e  incident occurred 
Date of occurr=nce 
SUpeNisor airecting employee or task 
T h e  of occurrence 
W a s  it involved? 
Facts revealedas to how inc ident  occurred 
mat vas the injury, if any 
was the  potential there for ser ious  o r  major 
injury? 
Facts revealed through inves t iga t ion  as to 
the injury cause 
IS the  potent ia l  there? 
Retraining , equipment change 'procedue 
change? 
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SITE MANAGER'S INVESTIGATION REPORT 

Client:  Project N u m b e r :  

Name: Department : S k i l l :  

Age: Location : Date: 

Site Manager : Time: 

Property Damage: Yes No 

mat Bappened: 

I 

Nature of Incident: 

I n j u r y  Potential : Ma j or Serious Minor 

Why Did This Happen?: 

Poss ib i l i ty  of Recurrence: Often S e l d o m  Rarely 
What Corrective A c t i o n  Has B e e n / W i l l  B e  Taken? 

Site H e a l t h  k Safety O f f i c e r :  

Report Written By: 

D a t e  of Report: 

Project Manager: 

T i m e  of R e p o r t :  



--- 

I 

A ttac h men t C 

NAME: 

SOCZAL SECURITY NDMBER: 

TEMPORARY 

PERMANEHT 

ADDRESS : 

DATE: 

TITLE: 

PHONE NO. 

ADDRESS : PBONE NO 

flOCATfON AT TIME OF ACCIDENT: 

DESCRIBE, TO THE BEST OF' YOUR KNOWLEDGE, HOW THE ACCIDENT 
HAPPENED: 

Signature 
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3.0 

4.0 

VEHICLE ACCIDENT REPORTING PROCEDURE 

Purpose 

To set for the minimum requirements for the timely and accurate reporting of 
vehicular accidents. 

Scope 

This procedure applies to all Region operations and projects. 

Responsibilities 

3.1 Operations Managers are responsible for assuring that their respective 
department, project and Other managers, and supervisors fdly understand 
and comply with this procedure and any Supplementary procedure(s). 

32 AI1 managers and supervisors are responsible for assuring that all employees 
reporting to them fully understand and comply withrthis procedure and any 
supplementary procedure(s). 

Any employee involved in an accident while using a Jacobs pool car, rental 
c a r  on company business, or other company owned, rented, or operated 
vehicle or heavy equipment, shall comply with this procedure and any 
supplementary procedure(s). 

3.3 

Requirements 

4.1 

4.2 

4.3 

4.4 

4.5 

Each office and project site shall develop a supplementary vehicle accident 
reporting procedure to address any applicable local and state requirements 
and/or client requirements. 

At a minimum, the police will be notified and a police accident report filed for 
any accident involving another vehicle or property when damages are 
estimated to be greater than $500.00 or when there is allegedly bodity injury 
(more stringent requirements by local, state or client shall be addressed by a 
supplementary office or project procedure). 

All vehicle and/or equipment accidents shall be verbally reported to the 
Pasadena Risk Management Department and Western Region Safety 
Department (see Exhibit A) within 24 hours of the accident. 

The employee assigned to the vehicle or equipment, or who holds the 
wehicle rental agreement, shall be responsible for completing and returning 
the following to the Pasadena Risk Management Department: 

0 

0 

Cigna 'Notice of Automobile AccidenY (Exhibit B); 
Copies of any completed local, state or client required forms. 

If the vehicle involved in the accident is a Jacobs pool car, the employee 
assigned to the vehicle is responsible for obtaining two written estimates for 
repair of the Jacobs vehicle and obtaining a copy of the police investigation 
report (when applicable). All information is to be sent to the Pasadena Risk 
Management Department. 
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0 
4.6 If the vehicle involved in the accident is a rental vehicle, the rental company 

will normally take care of the repair estimates. However, the employee shall 
be responsible for obtaining a copy Of the police investigation report (when 
applicable) and forwarding a copy of the Pasadena Risk Management 
Department. 

All Jacobs vehicles that are nondriveable, due to an accident, are to be 
towed to the nearest garage that will hold them until further instructions are 
received . 

4.7 

4.8 All questions regarding vehicle insurance shall be directed to the Pasadena 
Risk Management Department. 

4.9 In the event that the employee responsible for the vehicle is, due to the 
accident, unable to complete the foregoing requirements, it shall be the , 
responsibility of the respective Operations Manager or hisher designate to 
do so. 

5.0 Attachments 

5 2  Exhibit B - Cigna ‘Notice of Automobile Accidenr 



OSHA No. 101 
C u e  or File No. --....------ 

Page 1 of 2 
ATTACHMENT K 

Form approved 
OMB No. 44R 1453 

a 
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SUPPLEMENTARY RECORD OF 
OCCUPATIONAL I NJ URlES 

AND ILLNESSES 

To supplement the Log and Summary of Occupational Injuries and Illnesses (OSHA No. 200). each establishment 
must maintain a record of each recordable occupational injury or illness. Worker's compensation. insurance. or other 
reports are acceptable as records if they contain all facts listed below or are supplemented to do so. If no suitable 
report is made for other purposes, this form (OSHA NO. 101) may be used or the necessary facts can be listed on 
a separate plain sheet of paper. These records must also be available in the establishment without delay and at 
reasonable timu for examination by repmentativcs of the Department of Labor and the Department of Halth, 
Education and Welfare, and States accorded jurisdiction under the Act. The records must be maintained for a 
period of not less than five years following the end of the calendar year to which they relate. 

Such recorh must contain at least the following fa*: 

1) About de employer-name. uail address, and location if different from mail address. 

2) About the injured or ill employee-name, social security number, home address, age, sex, occupation, 
and department. 

3) About the acciden8 or exposure to occupocional illness-place of accident or exposure, whether it was on 
employer's premia ,  what the employee ww doing when injured, and how the accident occurred. 

4) About the occupr iod  injury or illness-description of the injury or illness. including part of body 
affected; name of the object or substance which directly injured the employee; and date of injury or diagnosb 
of illnew. 

5)  Other-name and address of physician; if hospitalized, name and address of hospital; date of report; and 
name and position of penon preparing the report. 

SEE DEFINITIONS ON THE BACK OF OSHA FORM 200. 
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JACOBS ENGINEERING GROUP INC. 
AUTO ACCIDENT REPORT 

Date of A c c i d e n t  T h e  of Accident 
Location of Accident 

Driver of Company Vehicle 
N a m e  D a t e  of Birth 
A d d r e s y  
Home Phone No. Driver's License No. 
License N u m b e r  
Serial N u m b e r  of V e h i c l e  
N a m e  of other Passengers i n  V e h i c l e  
Equipment N u m b e r  

~~ 
~~ ~ 

Driver of Other Vehicle 

Work 
tber (Including State)  

Employer 

N a m e  of Driver 
Home Address of Driver 
Phone N u m b e r  Home Work 
Driver's License N u m b e r  (Including State) ,  
Employer 
O w n e r  of Vehicle 
Serial N u m b e r  of Vehicle  
Make and Model of C a r  
Relation of Driver t o  Owner of Vehicle 
Insurance Company of Owner 
Insurance Company of Driver & Policy Number 

-------__---------I------ ----------------_ -- -- --------- 
Description of Accident - 

DescriBtion of Damase to Vehicles 
Company V e h i c l e  

Other V e h i c l e  

Place Where Damaged V e h i c l e s  Can B e  Seen 

Iniaries (Explain) 

- 
N a m e  of L a w  Enforcement Body Inves t iga t ing  Accident 
N a m e ,  Address & Phone No. of Witnesses  

~~ 

Signature Date 

Job N a m e :  Job Number: 



AUTOMOBILE ACCIDENT 
OR LOSS NOTICE 

1 2 3 I 

Page 4 of 
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(2) ; DATE A W E  OF LOSS OR ACOOENT i Loc*TmN 

I I OBUS. I NAME OF DRIVER 1 ADDRESS I OHOME PMONE 

I I OBUS. MUST 
GIVE 1 1 WAS CAR USED WITH OWNER'S PERMlSSlON? OTHER INSURANCE I 6RNER.S 1 RELATION TO OWNER (EMPLOYEE. ETC.) 

AGE - ! I 1 @YES g N O  
- 

FOR W M T  PURPOSE WAS AUTO BEING USED AT TU*€ OF ACCIDENT 

E S W A T E O  COST OF REoAIRS 

j 
1 W E R E  M A Y  AUTO BE SEEN t*ODRESS)? 
I 
I 

I IF THEFT. SPECIFY PROPERTY STOLEN H COLLISION OR COMPREC(ENSIVE. SPECIFY O A ~ ~ A M G E  

/ DATE. LOCATION BADGE NO OR NAME OF POLICE AUIWORITY TO W O U  ACCIDENT WAS REPORTED 

, 
P M N E  0 H W E  I OWNER ADDRESS (4) 

DAMAGETO 1 1 OBUS. 
PROPERN I OTHER ORlVEA - SAME AS -0- 0 ADDRESS OPERATOR UCWSE 0 HOME P W N E  

OFOTHERS i I oeus. I 

rust DUE. IF AUTO. U*I(E YEIA. UCLM w a r n .  YW A STATE ESTUATED COST OF REPUAS Use 1 I 

Additronal 
ShSeC n I WAS O W R  tuI WSURED? 



e., 2.4 VEHICLE ACCIDENTS 

2 . 4 . 1 ReDortinq 

o An Auto Accident Form (Appendix 2-7) shall be 
kept in all Company vehicles utilized for offsite 
service. 

o The form shall be completed by the driver of the 
vehicle in conjunction with his Supervisor and 
the Project Superintendent and forwarded within 
24 hours .after an accident to the Corporate 

4 Safety Department. 

2.4.2 R e m  irements 

o The report shall be filed when a Company vehicle 
is involved in anv type of accident. 

o The form shall also be used in filing reports of 
accidents involving equipment vehicles (onsite or 
offsite) such as cher.y pickers, backhoes, 
tmcks, cars, etc. 

2.4.3 Distribution 

o The report shall be distributed as follows: 

- Equipment Yard - 1 Copy - Site File - 1 Copy - Corporate Insurance - Original - Corporate Safety Department - 1 Copy 
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8.6 CONFINED SPACE ENTRY 

8.6.1 Purpose 

The purpose of this section is to ensure the safety and health of employees who 
enter or work in any type of enclosed space such as tanks, pipes, pits, vaults, or 
similar confined spaces where an oxygen deficient or gaseous atmosphere may 
exist or such a space where emergency egress would be restricted. 

8.6.2 Scope 

This procedure applies to all personnel who may be required to enter tanks and 
other enclosed spaces as defined. 

8.6.3 Description 

Personnel are at times required to enter enclosed spaces, hereafter called vessels, 
to clean, inspect, repair, and perform other duties associated with the equipment or 
the process of various testing activities. Enclosed spaces which are potentially 
hazardous include but are not limited to: 

Enclosures with limited access openings for personnel such as closed storage 
tanks and process vessels 

Tanks, pits, tubs, vaults, vessels, or other confined spaces 

Confined spaces such as ventilation or exhaust ducts, sewers, underground 
utility tunnels, pipelines, or piping of any type. 

8.6.4 Hazards 

Toxic vapors in unhealthy or fatal concentrations may result from residue of last 
material in tank by gradual release from sludge or scale, be introduced by 
leakage from interconnected systems, or be introduced by use of cleaning 
solvents, welding, cutting, etc. 

Flammable gases or dust have the potential of fire or explosion. 

Lack of oxygen, causing asphyxiation, may result from chemicals absorbing or 
replacing oxygen in the tank or from inert gas used to exclude oxygen from a 
specific area of work. Air in clean tanks closed for an extended period may 
become deficient in oxygen because of oxidation of the metal of the tank. 
Improper or inadequate ventilation during tank work may also result in a lack of 
oxygen. \ 

Electric shock may result from portable lights, tools, or associated electrical 
equipment. 

iacobs safety manual - section 8 
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Injury may result from mechanical equipment which may be' defective or ' 

incorrectly locked out. 

Difficulty may be encountered in removing workers who are seriously injured or 
. lose consciousness. 

Injury may result from direct contact with corrosives or dermatitis producing 
chemicals. 

8.6.5 General-Personal Protective & ResDiratorv EauiPment 

Supervision and all personnel who may be required to enter vessels and other 
enclosed spaces shall review this instruction to ensure compliance with all 
applicable paragraphs. 

Physical hazards such as slipping, falling, or falling objects may exist. 

Prior to entry into a confined space, all personnel must complete the 
Respiratory Protection Program. 

Personnel with respiratory problems as determined by a physician shall not be 
permitted in tanks. 

All personal protective apparel and respiratory equipment shall be worn when 
entering any hazardous enclosure as required. 

All personal protective apparel and respiratory equipment will be maintained in 
good condition preferably stored in ventilated cabinets and cleaned or sanitized 
according to good house-keeping and hygiene standards. 

0 

Supervision over the area in which vessels to be entered are located and 
Supervision responsible for other work conducted in such areas shall 
coordinate and regulate operations of their organizations in a manner which 
reduce hazards to personnel entering such vessels. 

The Corporate Safety Department shall be consulted by Supervisors 
contemplating entry of personnel into vessels. No deviations from the safety 
requirements specified in these instructions will be permitted without prior 
approval from the. Corporate Safety Department. 

8.6.6 Procedures for Tank Entry 

Prior to personnel entering any confined space which falls within the description 
in the above scope, a Confined SpaceNessel Entry Permit (Appendix 8-6) must 
be properly executed by the Supervisor of the personnel entering the confined 
space and the Site Safety Superintendent, if applicable. 

iambs safe& manual - section 8 
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When there is doubt as to whether or not a particular location is covered by the 
above scope, the Corporate Safety Department is to be consulted. 

The executed Confined Space/Vessel Entry Permit is valid only for one shift, 
and for the specified work, location, and time period indicated on the permit. 

A Rescue Plan must be developed and reviewed with all personnel entering the 
confined space and all standby personnel. The Rescue Plan should include: 

- An immediate call for assistance of back-up person@). 

, 

- Assist person(s) in the confined space by providing breathing air masks or 
assistance out of the confined space. 

- If unconscious, help out of confined space by using safety belt or harness. 

- As a last resort, don 30-minute air pack or air supplied respirator and remove 
person@). Do not enter until back-up person is at the entrance of the 
confined space. 

All persons entering the confined space, standby. personnel, and back-up 
personnel must review and sign the Confined SpaceNessel Entry Permit. 

The Confined SpaceNessel Entry Permit must be posted near the entry point of 
the confined space. 

A secondary method of exit should be considered during the planning stage, in 
order to execute a quick, safe exit, should an emergency situation arise during 
occupancy of the confined space. 

All persons entering a confined space should wear a safety belt or harness 
attached to a lifeline. The lifeline shall be securely fastened outside the 
confined space. A safety harness shall be used where the entrance is 
sufficiently restricted to prevent removal of a person equipped with a safety belt. 
Wristlets must also be considered with restricted access. In the event it is 
determined that use of such equipment attached to a person may pose an 
unnecessary hazard, another means of executing a rescue must be planned. 

If the confined space is equipped with a grounding cable, it must be meggered 
for a firm mechanical joint. 

If lighting and power requirements cannot be met by the use of battery lights 
and pneumatic equipment, reduced voltage at a maximum of 12 volts must be 
used. If plant air is used for pneumatic equipment, it must be verified that inert 
gases such as nitrogen cannot enter the plant air system. Higher voltages may 
be used only with a ground fault circuit interrupter (GFCI). The ground fault 
circuit interrupter, transformer and disconnects must be located outside of the 
confined space. 

e 

jacobs safety manual - section 8 
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All persons entering the confined space, standby personnel, and back-up 
personnel shall be instructed as to the hazards involved, the precautions to be 
taken, the use of protective and emergency equipment and the use of rescue 
equipment. 

At least one standby person must be at each point being used to enter the 
confined space. He must have a 30-minute air pack or air supplied respirator, a 
flashlight, and a Freon horn or some other reliable method for summoning 
additional assistance. The standby person's primary responsibility is to be 
attentive to the personnel inside the confined space. Each standby person 
must be trained in accordance with Section 8.6.12 

' .  

8.6.7 Safetv Considerations 

In rare instances, because of the configuration of the confined space or large 
number of people involved, keeping safety lines attached may not be practical. 
In such cases, the safety belt or harness shall be worn and the lines shall be 
kept ready at the confined space exit point in the event of an emergency. 

Consideration shall be given to the need for five-minute escape air masks for 
personnel entering the confined space. A 30-minute air pack or air supplied 
respirator must be available at the entrance of the confined space in case 
rescue assistance is needed. 

An individual shall be designated as a back-up and shall have prime 
responsibility to be available for immediate assistance to the standby man. The 
back-up person and the standby man must have verbal communication at least 
once per hour. 

Sufficient manpower shall be available outside the confined space to effect 
rescue if it becomes necessary. 

Considerations shall be given for continuous monitoring for oxygen with an 
audio alarm monitoring system. 

8.6.8 Isolation Requirements 

All energy sources such as pipelines, electrical services, agitators and any other 
services leading to the confined space must be physically disconnected, 
blanked off, valved off and locked, tagged and tried prior to personnel entering. 

Radioactive sources must be shielded or removed. 
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8.6.9 Environmental Reauirements 

A review of the confined space and its previous contents must be made by the 
Client Representative, Safety Superintendents, and the Supervisor responsible 
for the work to ascertain that the necessary ventilation, protective clothing, 
respiratory equipment, emergency standby equipment, and fire prevention 
precautions have been specified and provided. 

If the confined space has previously been in use, cleaning and decontamination 
must be performed and tests performed to determine atmospheric and residual 
analysis prior to personnel entering. 

The confined space must be adequately ventilated by removal of manholes, 
vents, lines or installing an exhaust blower. Compressed air must not be blown 
into a confined space. Air supplied respiratory equipment is required when 
entering a confined space where there is any oxygen deficiency (less than 
19.5%). All air movers used for ventilation must be properly grounded. 

Appropriate tests of the atmosphere shall be made before entering the confined 
space. In all cases an oxygen and explosive atmosphere test will be performed. 
The test results will be recorded on the Confined Space#essel Entry Permit by 
the person performing the test, who will initial the permit. The atmosphere 
inside the confined space must meet the following conditions: 

- Oxygen - 19.5% minimum 

- Flammable gases - 0% maximum or no kick on the explosimeter. 

- Toxic gases - 0% maximum or non-detectable. 

- Radioactivity - not to exceed state or Federal regulations. 

If work being performed inside the confined space could generate any toxic or 
flammable vapors or produce any oxygen deficient atmosphere, testing should 
be done continuously while work is being performed. 

If hazardous substances are found to exist in the confined space; prior to entry 
by personnel, a Preentry Meeting shall be held to apprise employees of the 
hazards and the safety and health plan that will be followed. 

A decontamination procedure shall be developed, communicated to employees 
and implemented before any employee or equipment may enter into confined 
spaces containing a hazardous substance or where exposure to hazardous 
substances exist. 

~ 
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8.6.1 0 Bumina and Weldinq 

0 Burning and welding in confined spaces entails unusual hazards and a detailed 
analysis shall be made of each specific case to insure safe performance of the 
work. 

When burning, welding or heating operations are required in a confined space, 
either a mechanical method of ventilation, such as a blower, or local exhaust 
ventilation method, such as exhaust hood must be provided to ensure 
adequate ventilation; When sufficient ventilation cannot be obtained without 
blocking the means of access to the confined space, employees in the confined 
space shall be protected by air supplied respiratory equipment. 

When burning or welding is required in any confined space, the gas cylinders 
and welding machines shall be located outside. Hose connections shall be 
checked for leakage prior to entry into confined space. Remove all hoses from 
the confined space at the end of work, during lunch periods, breaks, or 
whenever all personnel leave the confined space. 

. 

All surfaces coated with toxic preservatives or any residual materials from 
previous use must be removed for a distance of two feet from the point of 
burning or welding to prevent evolution of fumes. 

Vessels andlor tanks of laminated shell construction should be given special 
consideration for the possibility of trapped residuals from the previous contents. 

8.6.1 1 Emeraencv Alarms 

The Confined SpaceNessel Entry Permit will be automatically cancelled in the event 
that a major emergency alarm, fume release, area fire alarm, or plant emergency is 
sounded, with the exception of a test alarm. Personnel inside the confined space 
should exit and follow emergency procedures. When the all clear signal is sounded, 
the Confined SpaceNessel Entry Permit can be reinstated or reissued after 
atmospheric tests are retaken and noted on the permit. 

8.6.1 2 Confined Space Standbv Attendant Training 

Prior to a person being designated as a Standby Attendant for confined space work, 
they must be trained on the following information. Documentation of training shall 
be maintained at the site on the 'Confined Space Standby Attendant Training Form" 
(Appendix 8-1 2). 

A Standby Attendant shall not be used for any other duties while the confined 
space is occupied. 

A Standby Attendant should be required to wear a vest or some other 
identification to signify he/she is a Standby Attendant. 
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Each Standby Attendant must be equipped with an air horn or some other 
means of communication to summon help in the event of an emergency. The 
communication device shall be used only in an emergency. 

All personnel inside the confined space must exit upon command of the 
Standby Attendant. 

. The Standby Attendant is responsible for maintaining a sign-idsign-out roster 
on all persons entering and exiting the confined space. The roster must be 
turned in to the Site Supervision at the end of each shift. 

The Standby Attendant will be provided with the same equipment as those 
entering into the confined space. 

A self-contained breathing apparatus may be required at the entrance of the 
confined space in order to execute a rescue. 

If an emergency occurs inside the confined space, the Standby Attendant will 
summon additional help, but will not enter until help has arrived and it is 
necessary to enter. 

A Standby Attendant will not leave his/her station for any reason while 
personnel are inside the confined space, or unless relieved by another Standby 
Attendant. 

Each Standby Attendant must realize the importance of his duties. 
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APPENDIX 8-1 2 

CONFINED SPACE ENTRY 
STANDBY ATENDANT 

TRAINING FORM 

I have received standby attendant training in accordance with the Confined Space Entry 
Procedure, Section 8.6. 
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8.1 0 Excavations 

8.10.1 Purpose 

The purpose of this section is to ensure the safety and health of employees who are 
required to enter/work in excavations. 

8.10.2 Scope 

This procedure will apply to all Personnel and Subcontractors whose job function 
requires them to enter any excavation. 

Excavation shall be defined as follows: Any man made cut, cavity, trench or 
depression in an earth surface formed by earth removal. 

8.1 0.3 ComDetent Person Responsibilities 

Competent person is defined as anyone capable of identifying existing and 
predictable hazards in the work environment and who has authority to correct such 
hazards. 

The competent person must have a thorough knowledge of all requirements and 
aspects of excavation work. 

It is the responsibility of each competent person who supervises employees 
performing such work as described above to: 

Train employees on the contents of this procedure and ensure it is clearly 
understood. 

Evaluate whether the excavation may also be considered a confined space. 

Perform documented daily inspections of excavations, the adjacent areas, and 
protective systems before the start of work each day and as necessary 
throughout the shift. 

Inspections shall be made after every rainstorm or other hazard increasing 
occurrence. . 

Where evidence indicates a possible cave in, failure of protective system, 
hazard atmosphere or other hazardous conditions, employees shall be 
removed until the proper precautions have been taken. 
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8.1 0.4 General Reauirements 

All employees shall be protected with personal protective equipment for the 
protection of head, eyes, respiratory organs, hands, feet, and other parts of the 
body as required. 

In many instances excavations are considered confined spaces (See Section 
8.6). If this is the case, all parts of both the excavation and the confined space 
entry procedures must be followed. 

Physical barricades must be placed around all excavations. 

Employees outside of excavations and exposed to vehicular traffic shall be 
provided with and wear reflectorited or highly visible warning vests. 

No person shall be permitted under loads handled by lifting or digging 
equipment. 

No employees shall remain near a vehicle being loaded. Operators may remain 
in the enclosed cab of the vehicle. 

All excavating work must have the prior approval of the area supervisor. 

The proper permit must be issued before excavation work may be done. 

The possibility of flammable or toxic gases settling in low places of excavations 
must be assessed before entering excavations or doing hot work. 

8.1 0.5 Specific Requirements 

Employees entering excavations five (5) feet or more in depth must be 
protected by an adequate protective system (as described in Section 8.1 0.1 3). 

Employees entering excavations less than five (5) feet in depth must be 
protected by an adequate protective system when a competent person 
determines the possibility of hazardous ground movement. 

Prior to opening an excavation, the estimated location of utility installations that 
may be encountered shall be determined. 

Utility companies or owners shall be contacted to establish the location of the 
underground utility installations. The location and depth shall be marked indicating 
the type of service. 

While the excavation is open, underground installations shall be protected, 
supported or removed to safeguard employees. 
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All surface objects that may present a hazard to employees by rolling or falling 
into an excavation shall be removed or supported. 

All excavations four (4) feet or more in depth require a safe means of egress. 

8.1 0.6 Access and Earess 

A stairway, ladder, ramp or other safe means of egress shall be located in 
excavations that are four (4) feet or more in depth so as to require no more than 
25 feet of lateral travel for employees. 

Ladders must extend 36 inches above the point of support at the top of the 
excavation. 

Structural ramps used solely by employees shall be designed by a competent 
person. 

Structural ramps used by equipment shall be designed by a competent person 
qualified in structural design and shall be constructed accordingly. 

8.1 0.7 Hazardous Atmowhere 

Where oxygen deficiency (less than 19.5%) or a hazardous atmosphere exists 
or could exist, the atmosphere in the excavation shall be tested before 
employees enter excavations greater than four (4) feet in depth. 

Adequate precautions shall be taken to prevent employee exposure to oxygen 
deficiency or hazardous atmospheres. These precautions may include 
providing proper respiratory protection or ventilation. 

Periodic testing shall be conducted to ensure all potentially hazardous 
atmospheres remain safe. 

Emergency rescue equipment such as breathing apparatus and safety harness 
and lifeline shall be readily available where hazardous atmospheres exist or 
may be expected to develop. ,This equipment shall be attended by a qualified 
attendant. 

Employees entering bell-bottom pier holes or other similar deep and confined 
footing excavations shall wear a harness with a lifeline securely attached. The 
lifeline shall be individually attended at all times. 

8.1 0.8 Water Accumulation 

Employees shall not work in excavations in which there is accumulated water, 
or which water is accumulating unless the proper precautions have been taken. 
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Precautions include support or shield systems, water removal to control the level, 
and use of a safety harness and lifeline. When used, water removal equipment must 
be monitored by a competent person. 

8.1 0.9 Stabilitv of Adiacent Structures 
.- r 

Except in stable rock, excavation below the level or base of footing of any 
foundation or retaining wall shall not be permitted unless the wall is 
underpinned and all other precautions taken to ensure the stability of the 
adjacent walls and the safety of employees involved in the work. 

Shoring, bracing, or underpinning shall be inspected daily, or more often as 
conditions warrant by a competent person and the protection effectively 
maintained. 

8.1 0.1 0 Protection of emplovees from loose rock or soil and eauiPment. 

Excavated or other material and equipment shall be kept at least two (2) feet 
from the edge of excavations or behind retaining devices sufficient to prevent 
material or equipment from falling or rolling into the excavation. 

If the operator of mobile equipment adjacent to or near the edge of an 
excavation does not have a clear view of the edge of the excavation, a warning 
system such as barricades, stop logs, or hand signals shall be used. If 
possible, the grade should be away from the excavation. 

8.1 0.1 1 Fall Protection 

Where employees or equipment are required or ,permitted to cross over 
excavations, walkways or bridges with standard guard rails shall be provided. 

Adequate barricades providing physical protection shall be provided at all 
excavations. All wells, pits, shafts, etc., shall be barricaded or covered. 

Upon completion of operations, temporary wells, . .  pits, - shafts, etc. shall be 
promptly and adequately back filled. 

8.1 0.1 2 Soil Classification 

Each soil and rock deposit shall be classified by a competent person as stable 
rock, type A, type 6, or type C in accordance with the definitions set forth in 29 
CFR 1926.652 (Appendix A). 

The classification shall be based on at least one visual and at least one manual 
analysis. Such analysis shall be conducted by a competent person using tests 
described in 29 CFR 1926.652 (Appendix A). 
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8.1 0.1 3 Protective Svstems 

Sloping and Benching 

Sloping and benching systems for excavations greater than 20 feet deep shall be 
designed by a Registered Professional Engineer. 

For excavations 20 feet or less, one of the following options may be used: 

Option 1 

Option 2 

Option 3 

Excavations shall be sloped one and one half horizontal to one vertical 
(34 degrees measured from the horizontal) unless you use Option 2, 3, 
or 4. Slopes shall be excavated to form configurations in accordance 
with slopes shown for Tvoe C Soil in Appedix 8, Maximum Allowable 
Slooes. 

Slopes and configurations for sloping and benching systems shall be 
determined in accordance with Section 8.1 0.1 4, Soil Classification and 
Appendix 6, Maximum Allowable Slooes. 

Designs of sloping and benching systems shall be in accordance with 
tabulated data and charts identifying parameters, limits of use, and 
explanatory information as necessary. This data must be in written form 
on the jobsite and bearing the seal of the approving Registered 
Professional Engineer. 

When excessive loads from stored material or equipment, operating equipment or 
traffic are present, the competent person shall determine to what degree the slope 
must be reduced below the maximum allowable slope. 

9 Support and Shield Systems (Shoring) 

For excavations greater than 20 feet deep, refer to Section 8.1 0.1 5, Timber Shoring 
in Trenches. 

For support and shield systems in excavations 20 feet or less in depth, one of the 
following options may be used. 

Option 1 Designs for timber shoring in trenches shall be determined using Tables 
C 1.3 or C 2.3 (Appendix C) for soil type C. Designs for aluminum 
hydraulic shoring shall be in accordance with manufacturers tabulated 
data, or 29 CFR 191 0.652 (Appendix D). 

Option 2 Designs for timber shoring in trenches shall be determined according to 
Section 8.1 0.1 3, Soil Classification and Section 8.1 0.1 4, Timber Shoring 
in Trenches. 
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Option 3 Use of pre-fabbed support systems, such as aluminum hydraulic 
shoring, or other protective systems drawn from manufacturers data 
must be used in accordance with all specifications and limitations issued 
by the manufacturer. 

Option 4 Designs of support, shield, or other protective systems must be in 
accordance with tabulated data and bear the seal of the approving 
Registered Professional Engineer. 

Materials and Equipment 

Materials and equipment used for protective systems shall be free from damage 
or defects that might impair their proper function. Manufactured materials and 
equipment shall be used in a manner that is consistent with the 
recommendations of the manufacturer. Damaged material or equipment shall 
be removed from use. 

General Requirements 

Members of support systems shall be securely connected together to prevent 
sliding, falling, kick outs or other failure. 

Support systems shall be installed and removed in a manner that protects 
employees from cave ins, collapses, or being struck by support members. Removal 
shall begin at and progress from .the bottom of the excavation. Members shall be 
released slowly so as to note any changes in the stability of the structure or 
excavation. 

Components of pre-fabbed systems must be supplied with the manufacturers seal 
or identification markings, these markings must remain legible. 

Excavations of material no greater than two (2) feet below the bottom of the support 
or shield systems is permitted if the system is designed to resist the forces of the full 
depth. 

Employees shall not be allowed in shields when shields are being installed. 
removed, or moved. 

8.1 0.1 4 Timber Shorina for Trenches (Tables C) 

Timber shoring may be provided as a means of protection from cave ins in 
excavations that do not exceed 20 feet. 

Timber shoring for excavations greater than 20 feet deep must be designed by 
a Registered Professional Engineer. 

In order to use this section, the soil type or types in which the excavation is 
made must first be determined using Section 8.1 0.1 4, Soil Classification. 
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There are six tables, two for each soil type (Appendix C). Minimum sizes of 
shoring members are specified for each soil type. Using the appropriate table, 
the selection of the size and spacing of members is made. The selection is 
based on the depth and width of the trench and spacing of the cross braces. 

Note: The members specified in the table are not considered adequate when: 

1. Stored material adjacent to the excavation exceeds the load imposed by a 
two foot soil surcharge. 

2. When surcharge loads are present from equipment weighing in excess of 
20,000 pounds. 

3. When vertical loads imposed on cross braces exceeds a 240 pound gravity 
load distributed on a one foot section of the center of the cross brace. 

When any of the above conditions exist, an alternate timber shoring or protective 
system shall be used. 
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APPENDIX A - SOIL CLASSIFICATION 

Appandix A Lo Sub- P 
Soil Upv~jico~ron 

appendix deember  a method of clrrrrfymg 
rod m d  ruck d e p i u  brred on rite and 
cnnmnmeotal ananotu and OD the 
omcure m d  mmporitlon of the c a d  
d c p o r ~  Tbe appenb.  u m w  d e b n o n r  
oecu fonb m q w m c n u .  u r d  d c ~ b e r  
acnpc rb le  n r d  end m u r d  teru for we In 

[a) Swpe and appIimuon+l) b p e .  Thio 

clarrJy'4q WdA 
12) Applimeon Thtr rppcndk applies 

when a rlopmg or benctung ryriem u 
d e r - 4  h a m u  mth Lbr 
rrqwrrmenu CCI fonb h 4 1gts.&Wbl(:) 01 a 
method of pmtrerron for employnr horn 
uvc-ma.  Thtr ropmdu d r o  appUer when 
t u z k  rhonng for exuvanono u deoypred a0 
0 method of protrcuon horn U V ~ U I I  LD 
accordancr mlb r p p e n b .  C to rubprn  P of 
pur l9m and when alummum o y b r u h c  
rhomag 10 dertgned h accamana mrb 
r p p c n d u  0. Thu Appendu r l r o  applicr if 
other protective ryrtemr am derigned rnd 
relrcred for ure horn d r t r  plepved u 
aaoorbncc wrrh rbe lequvcmentr ret f o n h  h 
f 10?8.&Wc). m d  h e  ure of Lbe data Ir 
p d u t e d  on the uoe of the roll darrif ic~tlon 
ryrtem ret fonh tn lhlr appcndtr  

cxrmples pven  below .R b a d  on h wholr 
or in  par^ tnc Lollownr h e n u n  Sociery for 

(b) Definitions The dcfuudonr and 

Terlhg Matenrlr ( A m  Standa rb  
u r d  D W  n e  Unified Sol11 C l r r r d i u a o n  
S y r t e ~ r ~  The US. Dcpumrent of & ~ ~ I U J W  
IVSDA) Textural drrrificatloo Scheme: rnd  
'Ihe National B w a u  of S tandorb  Report 
BSin. 

Cementdroilmern~ r roil tn which the 

o g e n ~  ouch or ulciWn urbdnric .  i u ~ h  that a 
hmd-ri tc  rrmple emnot be m r h d  Into 
powder or hdividurl rod prrndn by finger 
pleamure. 

G h u i v e  roil memo J a y  ( h e  m i n e d  
roil). or toil with I high clay content. whicb 
har coherive rtrerqh b b e r i v c  roil doer not 
awmbte. can be exuvr t ed  mth r c r n d  
ridemloper. and Io plrsuc when mouL 
Coherive roll IO b u d  to break up when dry. 
and erhihilr r ~ u n t  coberion when 
r u b m e q d  Coberive ioilr lndude clayey r i l ~  
r m d y  cloy. o i l y  d r y .  clay u r d  oqaaac day. 
Dry roil me- roil that doer not exhibit 

viriblc 01gm of moirtun antent. 
Fiircurd meam a roil m o t e n d  thrt hrr a 

tendency to bleak dong defraite plmcs of 
hcrure  mth little I~CIII~MCC. or r matend 
h a 1  cxtubilr open am&& ruch 01 iemion 
czrdu In UI exporcd rurfru. 

Cmndorroif me- graveL wd. or rdL 
(mane  p m e d  roil) n t h  little or no clay 
antent .  Crurulu roil bra no a h e r i w  
ram,gtA Some moirt gmnulu r o b  d u b i t  
appuco t  coherion C m u l u  rod UMOI k 
mdded  when mout and m m b l c c  errdy 
when by. 

Loye& aptem mer& two or mom 
dirtincrly dSercnt rod or rod ryper v r ~ n g e d  
In Iaycn. Miucrouo r e a m  or w c u e n e d  
planer LII rock or rhde  ue consideled 

rn.niCler p - h d e i  * r r r . L u  Le. - -L-----l 

18ye-d 
Moiat roil meom 0 mndltlon tn w b l d  a 

rod looh md feeh damp. MoLt eoheoive rod 
CIII errdy be rhapcd into 0 b d  and mUed 
Into md diameter h r d r  belorn cnvnbling. 
Mob1 mdu M U  th.tQOII1.t~ Mmm 
aherivm mtend rrll exhibit rlgnr of 
aherton befween p u n c l e r  

dlowr the w d  to be defomed or nolded 
mthout -din& or rppmaable voiuma 
ChAIUjk  . .  

Soturnmi roil m e w  a roil in whicb the 
v o i b  .c. Nled rnth water. % m a o n  does 
not rqurrc Pow. %mmnou or n e u  
r a m n o &  io nretrruy for the p m p v  w of 
t n rmmenu  ouch ar a pocket pencoometer or 
rheer VMC 

Soildaasifiwtion aptem m e u u  for the 
purpose of thio rub- a method of 
c a c e 3 0 ~  rod and mck deporiu to a 
h k r r d y  of Stable Rock npc A 7)9c  8. 
and C h dccrrrrmq order of rtahrirty. 
rtre utcgoner u s  detcnamed bawd on an 

chuactenroa of rbr depori t~ end rbe 
covrmnmentrl eondrlioru of upor-. 

Sfoble mck m e u u  n r w d  d i d  m e r d  
matter thrt u n  be e x ~ v r t e d  n t h  v c r u u l  
rider m d  rrmun btrcl while u p o r e d  

Submerged roil meam rod whch b 
underrater or ir k reepmg. 
rrpC A memr ohcalve roilr wirb r n  

unconfined eompmrivr rue@ of 13 ton 
per rqouc foot ( tan (14 1 9 0 )  or gmrter. 
Exampler of coherivr moilr om: clay. rilty 
c!ry. u n d y  clay. clry loom a n d  Ln wmt 

\ .  

Plaaric m e u u  a pmpmy of a rod whlch 

M d y # L  Of the proproes end p U f O f m M W  

urcr .  rdly d r y  loam m d  u a d y  d r y  lo- 
Gmented rod8 ruch ar ukche u d  h u d o r n  
are dro conridered rLpc A However. no w d  
Ir-ALf: 

[U) Ibe rod Io rubjrct to nbmooo  hom 
heavy mfir pde driving. or r r m r l u  cffccu: 
or 

(I) Tho roll Io f i r r d  01 

[iii) The rod har been prw~ourly dirnrrbed: 

(iv) Ihe toil Io  p u t  of a rloped. l r y e d  
ryrtem wherr the l ryen  drp IDIO the 
e x a v a u o a  on r rlope of four ho-nul to 
one vcnrui (-1v) 01 gmrtcr: 01 

(v) Ibe matend Ir r u b l a  to other fruon 
rhac would rrquue it to be Jrudicd 00 0 Icrr  
rtable mrtenal 
r)lp. B mean% 
(I) b i e r i v e  rod n r h  an rmwnhrd 

comprerrtve otmtogth great- thur OJ k f  (48 
U a l  but lerr than id td 
[U) C r u u l u  cobcrtodev MIL t n c l u k  

rngulu m v e l  ( r t d u  to d c d  IWL IUL 
rdt loam randy loam and. h oomr uoeh 
rdty cloy loam u d  r m d y  chy loam . 

(iii] h v i o w l y  Qrhvbd rob e x a p i  those 
whrch would othcnnre be oaucd or rvpC C 
r o l l  

(Iv) Sod tho1 mecu the onmnfined 
complerrivc rue@ or -umncm 
IrCquyrmento for rypC A but L f i i d  ar 
rublea to Wbmcloo or 

(v) Dry roJ thrt b not r u b l e  or 
(vl) Motend thrt 

OI 

kPrk or 

p.n of 0 r l o p d  
Iaycrrd ryrtem m e r e  the Lyen cup LDIO rbc 
cxuvadon  on a dope leu r i e p  CUI four 
h 0 w n c . l  IO one V M W  ((K?yI but  ouy ti 
b e  matend wouid 0th- ba dr~~bbed 01 

lLpC Cme.ru: 
(i) b h e o i v e  IOU wtb M naa&ed 

ompr r r r ive  rmagb of Qs bf (a LR) or 
lerc or 

m d  lormy und: or 

water 11 k l y  w p m g  Q 

(ii) C m d u  to& hcludkrg -vel uad. 

(iil) Submerged M U  o M J  h m  w b c h  

(iv) Subme@ m a  r k t  io MI r u t h .  or 
[v )  Matend In 0 d o p d  le- ryctrm 

wbem the l ryen  dlp hto b o  CLcIvraQo or r 
dope of four h o w n u l  to aae -ai 
(Ui lv )  or rreeper. 

Unwnfurd wmpruurr a-5 me- 
the load per u t  -a 01 wbcb 0 U J ~  rlll fad 
tn wmplesi ion II  can be dct-rd by 
Iaborrtoq tea- or crcmaud la *e 6eld 
wrng a pocket pcneuvmns. by * a b  
penemuon 1-a end orbrr melbarr 

Wet 1011 meeaJ rod b t  0 ~ 1 0 ~ ~  
rlenrfiunrly mo- n o s m e  than =mi IOL 
but tn ruch 0 range of VUM chi mbesivc 
matend wdl rivrnp or kgn IO flow woe0 
n b m t c d  Crrnulu m a t 4  rh .1  w w d  
exhbit  coherlve p n p u o r r  when mout n r l  
lore lhore coherive pmpma wbm rm 

IC) Raqummcnu--(l) Uori/icc~m o f 1 0 1 1  
and rock depoaiu. &d MJ urd ~ D Q  deyorii 
rhail ba clarrrhcd by a mr=?etent m n  01 

Stable Roctrypa h'2)lp a 0rT)poCm 
raordrnce rib tho d & n m  wi f o n h  h 
parngrrph (b) of Wr rppcndu 

drrrif iutloo of lbr depouu r h d  be mode 
bared on lhr ~ r u i ~ a  of 01 Ieart ooe nrud m d  
81 Icart one manual andpio. S u d  urdyrcr 

(2) Boai. of clorrrfiawon n a  
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APPENDIX B - KAX1MUn.ALLOWABLE SLOPES 

Appendix E to Subpafi P 
Sloping ond Beiiching 

(a1 Scope opd application. This rppendu 
-mt rwa  rpectficat~onr for rloptng ana 
bcnchinq when u r d  r r  methods of prolecting 
employeer w o r k  ,rn exuvrt iom from O V ~  

in& The requuementr of lhis rppcndu apply 
when the design of doping rr.d bcnJ ing  
protective ryr:ems ir to be ped-cd In 
acsordrnse rnth the requiremenu ref fonh in 

(b) Dcfinitionr. 
Actuoi dope mernr the dope to whch M 

Dirtmrr mernr that the roil u in a 

i iszs.05zrb1rz1. 

exuvation face i a  excavated. 

condition where r cave-rn i o  unmnrnt or ir 
likely IO occur. Dirtmar ir evidenced by ~ u c h  
phenomena rr the development of fisrwer LD 
the frcl of or adiacent to an open CXC~VIIIOP' 
the tubridencr of rhe edge of ua cxuranon: 
the r i w p t n g  of mrtcnd from the face 01 thc 
bulging or hervvrg of mrtenal b m  the 
bot:om of an exmvatiorx rhc spading of 
matend horn the flu of UI exuvruon: and 
rrvcllinn. Le, rmrd u n o u n ~  of marcrid IUCII 
r a  pebbles or lillk d w p r  of matend 
ruddcnly rcparalrng from the hcc of rn 
excavation and trickling or roiling down mto 
h e  rxuvanon. 

.Uorimum ollowoblr r i o p  mcmm h a  
rtcepert rncline of an cxuvrtion f a a  lb r t  ir 
acccptabL for l e  most fsvomble u t c  
conaiuoaa mr protuuon rgauvt  u v c i n r .  rod 
tr expressed rr  the mtto of honrontrl 
drrtrncr to vcn iu l  nrc M:W. 

Shcn term expasum meam r pnod of 
lime h r  b a n  or equal to 24 h o w  Lhal an 
excavation is open 

(c) R e q u i r c m e n ~ t )  Soil dPtrificotion 
Soil and roCt deporib rhaU k J a w i f i d  LD 
rccord.nce with a p p n d i r  A 10 auopur P of 
pan i8za 

m a w u m  rllowable dope for a d or rpci 
dc7orit h r U  be detemmtd fmm Trolc B-1 
of IN# rppendu 

( 3 1  Acruol rlooc. ( i l  n e  r c t u , ~  d o i c  rh i l  
not be riecpcr rhao the m u m u m  kiowobie 
dope. 

[ii) The rctud dope sir011 k Irri ~ t n p  
rhrn h e  m m u m w  r l l o ~ o o l c  riooc. rhea 
tlicrc OR signr ol di r tmr .  lf h l  8iluruon 
occun. the dope rball h NI b r u  to M 
rctuai dope riuch in r~ k a r t  h bonxontd IO 

oiie v c r c i u i  (UH: lV )  lerr rieep UIU~ tbe 
m x u n u m  d o w a o l e  dow. . 

[iii) When rwchargc Ioadr f rom 1 1 0 4  
rnrtcnai or cquipmcnt. operaiurg 6wpmenL 
or nrl l ic  are prcrent. r cornwent p c m a  
rnall determane tbe dcgrer to w n i d  Ih. 
r c t ~ r l  rlope rnwi ba rrriuced h i o r  tho 
marunurn rllowoblr rlope. and .hd .arum 
chat rueir rrducuon u & c v d  S d r r g s  
loaar frum adircznt )uucIurm .h .d  b. 
cvriuetcd in aaurdbcs  with I I U g U I i L  

141 ~oniigu.wironr. Canhguuriion~ nf 
1100uyl rnd beasnina ryr icrm anail be UL 
.cwrurnce r i i b  t'mrc B1. 

(21 Afaumum ailawable d o p e  Tho 
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TABLE B - 1  
MAXIMUM ALLOWABLE SLDPES 

SOIL OR ROCK TYPE MAXIMUM ALLOWABLS SLOPES (H:V) ('1 
FOR EXCAVATIONS LESS THAN 20 FEET 
nww- P - -  

e--- L - J  

STABLE ROCK 
TYPE A [ 2 ]  
TYPE B 
TYPE C 

I VERTICAL (900) 
3/4:1 ( 530) 
1: 1 ( 4  so) 
1 1/2:1 ( 3 4  1 

NOTES: 

1. Numbers shown in parentheses next to maximum allowable 
slopes are angles expressed in degrees from the horizontal. 
Angles have been rounded o f f .  

2. A short-term maximum allowable slope of 1/2H:lV (63O) is 
allowed in excavations in Type A soil that are 12 feet 
(3.67 m) or less in depth. Short-tern maximum allowable 
slopes for excavations greater than 12 feet (3.67 m) in 
depth shall be 3/4H:lV (53O) 

3 .  Sloping or benching for excavations greater than 20 feet 
deep shall be designed by a Registered Professional 
Engineer. 

P i u u r e  B 

81ope Configurations 

(All slopes stated below are in the horizontal to vertical ratic) 

B-1.1 Excavations made in Type A soil. 

1. All simple slope excavation 20 feet or less in dept?. shall 
have a maximum allowable slope of 3/4:1. 

Simpla S l o p d c o e d  
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Simple Slope - General 

Exception: Simple slope excavations which are open 24 hours or 
less (short term) and which are 12 feet or less in depth shall 
have a maximum allowable slope of 1/2:1. 

simple Slope 

2. All benched excavations 20 feet or less in depth shall have 
a maximum allowable ;lope of 1:l and maximum bench 
dimensions as follows: 

Single Bench 

APPENDIX B 
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Multiple Bench 

A l l  excavations 8 feet or less in depth which have 
unsupported vertically sided lower portions shall have 
maximum vertical side of 3 1/2 feet. 

3 .  

8 '  Max. 
3 1/2' Yax. LU 

Unsupported Vertically Sided Lower Portion 
Maximum 8-Feet in Depth 

AIA excava ions more than 8 feet but not more than 12 feet in 
depth which unsupported vertically sided lower portions shall 
have a maximum allowable slope of 1:l and a maximum vertical side 
of 3 1/2 feet. 
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Unsupported Vertically Lower Portion 
H a x i m u m  12 Feet i n  Depth 

All excavations 20-feet or less in depth which have vertically 
sided lower portions that are supported or shielded shall have a 
maximum allowable slope of 3/4:1. The support or shield system 
must extend at least 18-inches above the top of the vertical 
side. 

Total h e i g h t  o l  v e r t i c a l  side 

Supported or Shielded Vertically Sided Lower Portion 

4. A l l  other simple slope, compound slope, and vertically sided 
lower portion excavations shall be in accordance with the 
other options permitted under §1926.652(b). 
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8-1.2 Excavations Hade in T y p e  B Soil 

a 1. All simple Slope excavations 20-feet or less in depth shall 
have a maximum allowable slope of 1:l. 

Simple Slope 

2. All benched excavations 20 feet or less in depth shall have 
a maximum allowable slope of 1:l and maximum bench 
dimensions as follows: 

Single Bench 

'f- 
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~ Multiple Bench 

3. All excavations 20 feet or less in depth which have 
vertically sided lower p o r t i o n s  shall be shielded or 
supported to a height at least 18 inches above the t op  of 
the vertical side. All such excavations shall have a 
.--. ,m allowable slope of 1:l. --..e. -.. 

Support o r  Shield S v s t e m  

41 J Total h e i g n t  o f  ver:: c a l  s i d e  

Vertically Sided Lower Portion 

4 .  All other sloped excavations shall be in accordance with the 
other options pemitted in 1926.652(b). 
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APPENDIX C 

B-1.3 Excavations Made in Type C Soil 

1. All simple slope excavations 20 feet or less in depth shall 
have : maxi-::r, ?.Ilz:.':-L1: =lope of 1 1/2:1. 

Simple Slope 

2. All excavations 20 feet or less in depth which have 
vertically sided lower portions shall be shielded or 
supported to a height at least 18 inches above the top of 
the vertical side. All such excavations shall have a 
maximum allowable slope of 1 1/2:1. 

0 

[ U i o t a l  k e i z h t  of v e r t i c a l  side 

Vertical Sided Lower Portion 

3. All other sloped excavations shall be in accordance with the e 
other options permitted in 51926.652(b). 
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APPENDIX C 

B-1.4 Excavations Made in Layered S o i l s  

1. All' excavations 20 f e e t  or less in depth made in layered 
s c i l s  s > L L  k=-:z L r;r:imum allowable slope for each layer as 
set forth below. 

f 

1 
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APPENDIX C 

Appendix C lo Subpm P 
Timber Shoring for Trenches 

, feet (8.1 ml h depth. nil appendis murt be 
u r d  when demign of timber mhonns 
protecuvc ryrtemr io to be pedomed in 
accordance rnrb I lUts.8St[c](1]. Olhcr 
limber r h o m  C O d l ~ ~ l l O n O :  Other OYolemr 

rvrtemr murt'be deoigned in rccardance W d  

the rcquiremerh oet fonh Ln i ~Oaa'bl 
and 4 19tb.&5sUc). 

(b) Soil Ch~rr/icorIon. In order lo (ue 
d.1. pmrented in .ppndiL b e  .Oil IT 

(a) Scope. r)rir appendix cootaim 

uJomDrion *" UrnbW Of DUppOfl Ouch a0 hybmulic and pneURlDllC or In  be C x U v ~ l , O n  i, ,,,.de 
Io provided Jle*od of P ~ t ~ t ~ o n  from ~yatema: and oPer protecuvc oyotemr w c n  ~ u , ,  ,trr, hc delcmtncd  ur,ng roll 
uvc.mr in ucndeo  that do not exceed 20 aa doping. benching. madding. on0 frreting 
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durrfiutioo medrad IC( bnh b r p p e n d u  A 
d &par( P of hi p a n  

I a f ~ t l m l  I 1  p r e r c n d  Ln e v e d  fomr a* 
follows 

h Tabla, 3-1.1. C. % -L t a- 
(;u CU and CU follo%fu p q &  
(r] of th! append i r  kcb table preren(r the 
m h h u m  r- of Umber mcmben to w Ln 

a- r y r t m  m d  ea& table w n t a u u  
data d y  for Lbe pmnJar rod typa in d ~ c b  
Ibr rxavaaon or porcron of the e x u v m u n  C 
made. T b  data .rc amngd to allow the 

wveml acccpublc  a r t f w a t l o ~  of mcmbm 
hd OD varylry the bonzonul r p a a r y  of 
tb. umerbmecr  Stable r#t Ir exempt !mm 
abnng r q ~ m m u  and therefore. no data 
u e  p m n t d  for th~r  condluoo 
(u -000 mncc- the barir of the 

tabula dab m d  cbr L m r t a t ~ o ~  of Lbe data Ir 
p ~ r n t c d  h p-pb (d] of rhir a p p e n d u  
and on rhc tablcr dcrruclvn 

(3) I d o m t i o n  e r p l d a q  the w e  of the 
t~&ulu dam L presented b m p h  (e) of 
thlr app-  

(41 ldaaaacm Uluramtmg the w e  of the 
h b d u  &E (r prrrented LIL p u s g n g h  (r) of 
UrPperrQr 

.'ablsl G I . %  thmugn G1.3 a d  Tables Ctl 
thmugr~ Cy prerented LIL pa-aph (SJ 
of th(r A p p c n d u  

(d) &DIO and I ~ ~ J ~ O C J O N  of ck h u . 4 1  I 
D ~ U J U J -  o f ~ m k r  mcmbcrr. (il rtrc rum 
of tbc amber memben Lrtcd m Tables Gl.1 
rhmryb GU a n  u i e n  fmm rbe Nauond  
Bum.0 of S l M d U b  (NBSI n?po* 
%amended T h u l  Ronsionr  for 
C ~ M I I U C U O ~  hcuu Ln Sbonng and Sloping 
of h.ncha and k u v a t l o n r '  L addrbon 
rbar CCBS dld not recornmend rpeafic rlzer 
of men~barr mcmkr t h r  am b a r d  on an 
d r u  of cbr u m  rcqulrrd for uy by 
e-* d u  urd QO empvlul prrctlce. 
(4 Tbe requlrrd dmearionr of the 

memoen Ibcad b Tbblm C1.1 through G I 2  
refer u) e a 1  dimemionr and aot nomrnd 
d l m u u i o o  af thc P m k r .  !hployur  wanong 
to U&I nambd OLLC rbonng u e  d m n e d  to 
Tablea U l  thvuqu W 01 h v e  h r  
chore under 4 1~.&S5t(c1(3). and are 
r e f e m d  to The Grpr of h g n e v l .  The 
~ A U  of Rrdamaoon or data horn other 
aaorgtrbla ro- 

( 2 )  Lmrmrron of uppficofron (q 11 In not 
Lotrndrd that the -bar rhonng speclf,caoon 
apply to every rinuoon that may be 
cxpcnenced m the field. n e w  aata wem 
developed IO apply to the riturticnr that am 
most commonly expencnced m c u m n t  
borchrng p a c e .  Shonng nyrtemo for uae in 
r i l ~ ~ o n r  that am not covered bv the data UI 
rhL appendix m u t  be dcrigncd ar rpccificd 

(e) hwcntotion of h f o m o t . h  

;I) Idormanon 18 p r r r e n r d  la tabular . -  form . .  
.--.c- 

Ocldbility to select from among 

(S) M I J ~ ~ U M ~ U ~  o o t a u o ~  q a r d i n g  

' Ln 4 1 9 a 3 ~ Z ~ C ) .  
(u] &en m y  of the followinq conditions 
a p r c r c n ~  the memoen rpcoGed in the 
&O m QVI d n d  8deqaate. Bther an 
0l -e  c h n k  d.vnrg mum be 
d e r m o d  or another rypc of y e t c m  
daQd c e m m  .nrh 4 lpg= 

WWhmlnrdr~by- lml -  
by m a d  oata-1 (a br 
wergh b UQS ai* b r a  -d by 
two-foot wil rurckamc Thr t c m  'udiaccnt 

APPENDIX C 

ar  u d  bcrr mean8 the arcs wilhln a 
honxontd dl#tJnU hpm the CQC of the 
wnch equal to the depth of the Irrnch. 

(E) When v ~ r r r u l  loadr Imporcd on u o a r  
bncm c r a d  a =pound grariy load 
dirmbuted on a one-foot rectioa of the center 
01 the cmrrbracc. 
(9 When rwchrtgc loadr am prracnt from 

equipment weighing m exceaa of =O.trQ) 
poundr. 

(D1 When only the lower ponioa of a 
trend lr rhorrd and Lhe rernauwrg portion of 
h a  acrrb Ir doped or benched d e a r :  The 
doped p m o n  doped at an angle lerr rtecp 
than thm bonzontal to one ven iuL  or the 
mcmben art r c l a e d  fnnn the trblcr for ure 
11 a depth whicb in detennrned horn the top 
of the o v e r d  trsld md not h u m  the toe of 
the doped poruon 

(e) Use of fubler. The memben of the 
rhonnq ryrtem that are to be rctected using 
thir  onna nation am lbe U O k I  b m v r  lhe 
upnghtr. and the w r l a  where welei are 
rrquued Mlnrrnw alter of m e m m  M 
rpeuficd far urc in different typo of roll. 
there are ~ L X  tablea of information two for 
each MII type. Tbe rod v p c  m u t  fmt be 
determined IJI a ~ ~ ~ m a n t ~  n t h  l e  wil 
clarr i f iouon ryrtem de rmbcd  LIL appendu 
A to rubpan P of pan 1921. Using the 
appropnatc tabte. the rclection o i  the rize 
.od rp rong  of the mcmben i a  then maoe. 
The uicction 10 bared on the deptb m d  
width d the rrencb whcrc the mrmben am IO 

be h u l l e d  ~ d .  rn most munCcI. tbe 
relccrion in alro b a d  eo the hon-onid 
r p a c i q  of the uorromcem. lnronacr wncre r 
choice of h o n t o d  rpruq ol U C J S C D ~ I I C I N J  
ir available. the honzontal r p a u q  of h e  
cmrabrrccr murt be chorcn by rbe urcr 
b e f p  rbc a u e  of any mcmoer CUI be 
detcrmmed When the roil typr the width 
and depth of the orncfi  and the bonzontal 
rpaung of the u o r r b r a c n  am h o w n .  the 
r i t e  and vcniul  rprccng of h e  amsormccr 
the rue m d  v e n i o l  rpacvlq of the wrler. 
and the  rtzc and honzontal rpranq of L?C 
upnghu can be rcrd from the rppmpnate 
table. 

(n Lompirs  w I/lusrrcfe the Use of ?abler 
C-1.1 t .mugn C-I 1 

I1 1 t a m p i c  1. 
A vcnch dug in Tbpe A roil 18 13 feet de- 

m d  five feet wide 
Fmm ruble C-1.1. for rCFeDtable 

r n n n g o e n r r  of timber can be u x a  

ArmnScmenr t l  

Space 4 Y 4 cosroraces a i  CII feci 
honronially uta  four feci v e n i a l l y  

Wale1 are not teouireo. 
space 3 x 0  upnghtr a i  s ix  feet hontonlailr 

7711s amangcncnt ia  commonty olleo ' arip 
rhonng - 
Amrrgcmenf t 2  

Space 4 x e croecorncea a i  c g h t  feet 
horizontally and four feet v e r i i d l y .  

Spacc 8x8 wales at four feet v m t o l l y  
Space 1 x 8  uprishlr at  four f e e t  

horizontally. 
Armngemcnf rl 

honronolly and !our feci rrnioh 
space  ex o aorsbracm a i  i o  feel 

$parr 8 -  10 ualry  81 10.1- lcct \ w i - n l b \  
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Space 2 x 8  upcghtr at f lve feci 
hontonir P y  
A m n p m e n f  *4  

Space e x 1  crossbraces at I t  leet 
bonzontaliy and four feet veniel ly .  

Spa- lox 10 n d c r  at four feet vcriicrily. 
S p a x i  3 x 8  upnghtr at r ia feet 

(2) Exumpfe 2 
A trench dug in Tbpc B roil in 13 feet dce:, 

honxontall y. 

and five feet wide. From Table G1.2 thrtc 
rcccptablo rnrngcmcntr of mcmbcn are 
l ir tcd 

Amnpement 
Spa= 0 x 0  marbrace! ri nix feet  

hontoniaily and five feet vcrt iol ly .  

Space 2x0 upright1 81 two feet 
Space 8 X C  rvaler at five feet ventcrlly 

honzontrlly. 

Amngemenf  =2 

Spar+ e x 8  crosrbmces a t  eight feet 
hontontally and five feci vcniaily.  

S D ~ C C  lox 10 waler at f ive feet vcnio i iv  
Space zxe upnghtr a i  two feet 

h o n m t a l l y .  

Amngement 03 
Space 8 x 8  crorsbrrcca a i  10 feet 

hsnzonially and five leer v c n i o l l y .  
Space 10x12 wales 11 f i v c  feet vert ioi ly  
Space 2x8 upnghtr rt two feet vcruoily.  
131 &omple 3. 
.4 b n c !  duq m T y p  C aod ir 13 f e t  :rep 

ana f ive  icet wide. 
From TIble C 1 . 3  two acup i sb le  

rmangemcntr of mem&n can De uicd. 

ArrUngrrnenl *l 

Space 8 x 0  cmrsbrrcrr at mix feet 
hontontally and five feet vcnimny. 

Spa= ioxiz w r k r  a t  fin feet ventol ly .  
Position 2x8  upngr.3 aa c1orciy logctkcr 

L! water muit be rctriccd ure eocciai 
! o n y e  and groove upr!gc:, io  lorn itgnt 
cncciing. 

Pmngrmenf  02 

torizonirily a n a  f ive feci rerticaily. 

POCblbie. 

Space Ox 10 crosroracea a i  ctqht fez! 

Space 12x1:. weiei at five feci v e n i o i i v  
Position 2 x 8  upnghir m a close sneetir.q 

confiqurrlion uniear water pmsaurr mull De 
:ec:ried. T i p t  sheeting must be uac0 u n e -  
ea te r  muri be r e t a t n e a  

! 4 i  f .wn? lc  4. 
A t r e n a  dug in Type C toti ir 3 feet cecp 

and 1 1  feci wide. The aizc and spscinq of 
mcmbcn for the section of ucncn ihri i a  o \e r  
1 feet in depth IS determined uring Table G 
1.3. Only one anancr-eni  of memben IB 

p v v t d d .  
Spzce 8 r  10 crossurace$ at 9 1 1  fact 

ho-zoniaily and f ive  feci vertically, 
Space 12x 12 walm at fire lea v m c d l ~ .  
Use 3 x 8  i lght shcciiog 
USC of Tdbler C2.1 tlVOVqh CZ.3 would 

folluw the r ime  proud- 
tgl Kour lor oil T a b k  
:. Member SUJ at eprurrgr o h r  rhrn 

lndiciica i r e  10 De detcrrmned u rDcUred L- 

! ! " ~ I ' ~ ~ J ~ I L I .  ''?r*Ic.: ui Protccttve Sysic-s 
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- 
DEPT'I 

CF 
rHENCll 
(FEET) 

5 

TO 

10 

I O  

TO 

1 5  

I5 

TO 

20 

1 A B I . E  C - 1  . 3 

TIMBER TRt3ICI I  SllORINC -- H l N l f f l l H  TIt IRER REQUIREHENTS fi 

SOIL TYPE C P - 80 X 11 71 p s f  ( 2  I t .  S u r c h a r g e )  
n 

S W  
CROSS BRACES 

WIDTI1 OF TRENCH (FEET)  llOR I 2 . I 
SPACING UP TO 

(FEET) 4 

UP TO 
6 6x8 

UP TO 

UP TO 

7- 

8 8x8 

IO 8x1 0 

S c e  
Nole I 
UP TO 

UP TO 

S e e  
Notc I 
See 
N o t e  I 

I I Y  TO 
6 

S e e  
e l  

S e e  
N o t e  I 

6 - 8x8 

8 0x10 

- 

8x10 - 

I V E R  
20 

- 
UP TC 
6 

6x8 

8x8 

ex10 

- 
_I 

- 

VERT 
UP TO UP TO SPACINC 
I2 I5 (FEET) 

8x8 8x8 5 

8x8 a x l o  5 

8x10 lOXl0 5 

I 
8x8 a x l o  ' 5  

e x l o  l O X l 0  5 

-- 

-. - 
8x10 l O X l 0  5 

I -. 

-- 
--. 

SEE NOTE I 

Hlxed Oak or e q l l l v a l e n t  w i t h  n b e n d l n g  s t r e n g t h  n o t  l e s s  t h d n  850 p s i .  
H a n u f a c t u r e d  members o f  e q l l l v a i e n t  s t r e n g t h  may l e  e u b s t l t u t e d  f o r  wood.  

'd 
M z 
t3 
H 
X 

0 



DEPTll 
OF 

TRENCll 

(FEET) 

5 

TO 

10 

- 
I O  

TO 

I 5  

- 
I 5  

TO 

20 

OVER 
2n 

TABLE C-2.  I 

TlHEER TRENCII SllORINC -- H I ~ M l ? l  TIMBER REQUIREMENTS 

S O I L  TYPE A P - 2 5  X H ! 7 2  psf  ( 2  f t .  Surcharge) 
---- - 

n 

S I Z E  fm 
CROSS BRACES 

(IF HEHBfRS t. 

l lPRICl lTS 
HAXIHUH ALL0WABI.E IIORIZONTAL SPACING 

s 
VERT. 
PAC I NC 
TLttl_ 

Not  
P+q@d - 

VERT. 
PAC I NC 
FEET) 

mu) 
12 
IIP TO 
- 
UP TO 
A. 

4x6 

4x6 

6X 6 

6x6 

6x6  

6X 6 

6x6 

- 
- 
- 
- 
- 
- 

W 

IP  TO 
4 

4 x 4  

4 x 4  

4x6 

GX6 

4 x 4  

GX6 

- 
- 
- 
- 
- 
- 
- 

llOR It. 
PAC I NC 
FEET)  

P TO 
6 

IP TO 
8 

I F E E T ]  
5 

UP TO 
6 

4 x 4  

4x4  

4x6 

4x6 

4x4 

4x6 

6X 6 

6x6 

- 
- 
- 
- 
- 

- 
- 
- 

6x6 

6X 6 

6x6 

- 
- 

- 
4 b n :LOSE 

4x6 4 k X 4  

4x6 4 Hcq No\ d NO\ 
Reg J 468 

% 
’d 
M 
Z 
tJ 
H 
x 
n 

6X 6 4 4 4x6 

8x8 4x6 6x6 4 4 

6X 6 4 Req No\ d Req No\ d 4x10 ir TO 
fl 

IF TO 
8 6 x 1  6x6 4 4 4x6  

4 8x8 4 4x8 6X G 

6X 0 

- 
- 

6X 6 

6x6 

6x6 

- 
- 

6x6 
II’ TO 

IP TO 

I O  

1 2  G 4 0x10 4Xf l  4x10 6X 6 - 
6x6  

6x6 

6X 8 

6XB 

- 
- 

- 

11’ 10 
6 b X  6 G 6X 8 4 3x6 

1x6 
II’ TO 

H 6x6 

6x6 

- 4 8x8 

8x10 
IP TO 
IO G 3x6 

6x6 - 6x8 8x1 2 1x6 
IF TO 

I 2  4 4 6x6 6X 6 

SEE NOTE I 

1, Douglas f l r  or c q i i l v a l c n t  v l t h  a bendlng  r t r e n g t h  not less t h a n  I500 p s l .  
Manufactured members of e q u l v a l e n t  s t r e n g t h  may be  s u b s t l t u t e d  f o r  wood. 



TABLE C-2.2 

TIHBER T ~ E l l C l l  S l lORINC -- HI9lMIH TImER REQIJIREHENTS 

SOIL TYPE B P - 4 5  X II 7 2  p s f  (2 f t .  S u r c h a r g e )  
-- 

a 

DEPTH 
OF 

t REtiCIl 
(FEET) 

- 

!fPB KUL 
W I M I H  ALLOWABLE HORIZONTAL S?ACINC 

E L  
VERT. 

SPACING 
[fLF.TI 

5 

5 

5 

L 

MI 
UP TO 

4 

- 
UP t o  UP TO 

w 
UP TO 

6 

rRENCl 
UP TI 

9 

NOR I Z .  
SPACtNC 
(FEET) 

VERT. 
iPACING 

(FEET) 

5 

- CLOSE 2 

LP TO 
6 4x6 - 

4x6 

4x6 

- 
4x6 

4x6 

4x6 

- 
- 

6x6 6x6 
,- 

6x6 6x6 

6x6 6x8 

6x8 6x8 

8x8 8x8 

8x8 8x8 

5 

TO 

10 

UP TO 
8 

UP TO 
IO 

See 
h'ote I 

8x8 

8x10 

- 

- 
6x6 

6x8 

6x8 

- 
- 

I O  

TO 

I S  

5 
UP TO 

6 
UP TO 

8 
CP TO 

I O  

See 
S o t e  I 

UP TO 
6 

UP TO 
8 

IO 
See 
R o t e  I 

cr TO 

8x8 3x6 5 

5 

4x10 

4x10 

4x10 

- 
ioxin - 
10x12 

ex lo  

10x1 2 

5 

5 

3x6 

3 X  6 

I 5  

T O  

20 

4x6 

S 4x6 

4 x 6  5 1 2 X I 2  

=L 
OVER 

20 SEE NOTE I - 
DouRlas f l r  o r  e q u l v a l e n t  u l r h  b e n d l n g  s t r e n g t h  n o t  less t h a n  1500 p s i .  

6 .  >I . inci f . ictc~reJ memhers o f  equlvalent s t r e n e t h  may l o  s u b 9 t l t r i t e d  f o r  wood. 
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APPENDIX D 

erpcneoccd Ln m m n t  trenching prrcticc. 
Shoflng r p t e m r  far w e  tn r ~ t u a u o m  chat am 
not covered by the data Ln a i r  r p p n d i r  muri 
be o h e m r e  dcrigned a0 rpcafied in 

(ii) When any of the following cooditionr 
are prrrcnc Ibe m c m k n  rpecified in the 
Tabler u e  not t o n r i d e d  adequate. In thir 
care. an alternative a h i n u r n  hydrrulic 
#boring ryrtem or ocher ope of pmtrctive 
ryatem m w i  be derlgned in aaa rdance  ,mth 
I1om.slr 

(A) When vertical loadr imnored on w a r  
bmecr a c c e d  a 1m h u n d  pvly b a d  
dbtribuced on a one foot r en ion  of the center 
ol UI. hydraulic cylinder. 
c8) m e n  ruxhrrge Iordr err p m e n t  from 

equrpmmt weighing io exccrr of =Om 
p0-h 
(C) Wbeo oniy the lower partion or a 

mnch la rhored and the remdinmq portion of 
the crtndt 11 doped or benched wicrr: The 
doped ponion u doped at  UI angle lerr rtecp 
than thme honxontal to one vemuk or the 
mernben are relecied fmm rhe ublcr  for we 
at  a depth wbich ir detemrraeG from h e  top 
of the o n d  b n c h  and not fmm l e  toe of 
the doped portion 

(e) Use of Tobla D.1.1. e l2  0-13 and 
b 1 . 4 .  Tbemembcn of the rhorud ryrtcm 
rbrt LCC to be ulected wrng rhu mfcmuua~ 
are the bydraullc cylioden. and either the 
v e m u l  rhorer or the bonrontal wries. When 

wder ryrtem 11 used the reruol timber 
ahwring to be used ir d s o  rciected Lwm 
t h n  t a b l a  Tbe Tables -1.1 and & I t  for 
venicrl  rhorer are wed In rypC A and B roiir 
U t  do DOI mum rheenng, Tbpc B roilr &ai  

a h y r  reguvr rhceung am Iound io the 
wul w.L Tablm b l 3  and b1.4 The 

typo murt &st be detennrned in 
ecsrbncc with the roil clarrlcalioo 
r y k m  d e r c n b d  Ia a p p n d u  A to rubpar( P 
of p m  ]Om. Us- h e  ~ p p r o p r u ~  mble. tbe 
relection of the r i t e  rod  r p e q  ol rhe 
memben ia made. The Hiecoon u baaed on 
b e  depth and mdrh of the e n &  W o w  me 
mrmbcn are to be hulled. In these ta bier 
tho vemul r p v  u held colui~ni  ai  low 
f a t  on acnter. The tabler r h o r  h e  maximum 
hontontal r p a q  of cyiindar d o w d  for 
eacb r i a  of w d e  YI thc w a l a  myrtem tablcr. 
md Ln tbe verr iul  r h m  tables. the bydreulic 
q l i n d e r  bontonul  rpauag  i a  the m e  rr h e  
v e n i u l  rhore qaanq.  

Tablcr: ' 

I1928.WC). 

fcqoirr rbeamg. m d  Type C r0J1 that 

Cn &ample t~ ICutcote the Use of the 

(1) Example 1: 
A tre~cb dug u) Type A roil i~ 8 frc! deep 

rod 3 feet w d r  Rom Tabk D-1.1: find 
v e n i a l  rhom end 2 bch d i a w t r r  cylinden 
rpaced 8 feel 08 center ( O L )  honrontrlly m d  
4 f e e t  on ornitr (0.c) veniul ly .  (Scr Figurrr 
1 & 3 for typlUl inrt.llat1onr.) 

(21 Example 2: 
A m n c h  io dug in Type B roil O u t  doer oot 

rcqulre sheetlng. it feet deep and S feet wde. 
From Table IF12 Find verticrl rhorer and 2 
inch diameter y l i n d e n  rpaccd 8 3  feci 0.c 
honronially and 4 feel 0.c veruully. (See 
Fqumr 1 & J for typiu l  instdlauonr.) 

not requimrheetinb but doer expenence ' 

rome minor raveling of the trench face. T h e  
trcnch ir I 8  feet deep and 9 feet wide. From 

(1) A trench ir dug in Type B wil that daer 

APPENDIX D Page 1 of 9 

Table D-12 find v c n l u l  rhore* and 2 (nch 
diameter cyllnder ( m t h  rp tu r l  o v e n k v c r  
aa derlgnated by footnote 84 rpaced L S  feel 
0.c honrontally and 4 fee! 0.c r m i u i l y .  
,:, .%-: :*.r foomote (Sjlt] to the D-1 Table) 
rhould be urcd behind Lhe tnorer. (See 
Figure8 2 

diatwbed Type B .oil. with charactenrt ia  of 
Type C sod. and will mqurre rheet iq .  The 

tmnch ir 18 feet deep .and 12 feet mde. 8 foot  
honxoatal ,pacing between cyllndcn Ir 
desired far working rprce. From Table D-13: 
find horitonul mle wirh r rection modulur 
of.14.0 r p ~ c r d  a1 4 f s c t  0.c ven iu l ly  and J 
Lnch diameter cylinder rprced at 0 feet 
maximum 0.c honrontally. Jxl2 l i m k r  
rheeting ir required at Jose rpacing 
vertiully. (See f igu re  4 lor i yp iu l  
(nrtrl1aiion.l 

IS )  Example 5: A trench i i  dug In Type C 
10il.9 feat deep and 4 feet wide. Horuonial 
cylinder rprcing UI excnr  of 0 feet L d u v e d  
for worilng apace. Fmm Table D1.4: Fmd 
honxootal wrie w i b  a yction modulur ol7.O. 
ana 2 inch diameter cylinden rpaacd at 8.5 
fcct 0.c borixontrlly. Or. find horironiai wale 
wth a 14.0 rcctioa modolur and 3 Lnch 
diameter cylinder spa- a i  10 feet 0.c 
h o w n t d y .  Both v a l e s  are spaced 4 feet 0.c 
vertically. Jxl2 timber rneeting ir rrquvrd 
at  clore rpacing veniully. [See figum 4 for 
typical inrdlsiion.l  

fg) Fobornoits. ond gencmi noes. for robles 
b1.1. D-1.2 D-1.3 m a f i t . 4 .  

(1) Far rppiiuiionr orher than those lirted 
Ln the bblcr.  refer to 4 1 9 2 8 . ~ ~ ] ( 2 )  for w e  
of manulaaumr'a tabulated d a b .  For m n c h  
depth8 h excerr 01 a feaL d e r  lo - 
I l~ .OSZfcJ (Z)  and 4 19~.UZfc) ( l ) .  

rhrli haw # U V C t W d  m a l  tub 
(3.S x 13 xaicnsl ovenleeveo. or rmctural  
o v e n l e v e r  of mmufrctunr 'r  rpeoficrrion 
extending the full. coUrpaea length 

cylinders rhad be a mnisinum &inch inridr 
dirmeter rnch r rafe wariing capacity of not 
krr I ~ M  iaoaD poundr axial compmrivc 
lord at  aaxirnum extenaton. hluimwn 
extenrion ir to indude full range of cylinder 
uteaaioru AI rtcommeodcd by product 
manufacturer. 

(ii) J-inch cylindcn rhrll be a minimum 1- 
hch inride diameter mrh r d e  wort 
upnuty of not l e u  chrn 3 0 . ~  p u n d r  rri.1 
comprarive h a d  a i  mrxmum exienrion. 
Haxvnum extenrion lr ta include hrll n n g e  of 
ql inder  extenatom rr m m m e n d e d  by 
product manufacturer. 

(4J  hll rprcing i n d i o u d  ir mcosumd 
center IO center. 

(51 Vertrcal rhonnq rriir rhrll have r 
minimum realon moduiur of 0.10 inch. 

(6 )  When venicai #horns are u s e d  there 
murt be a minimum of chree rhorir spaced 
equally. hexontally. in a group. 

roflwood or 0.7s inch. hck. 1 4  ply. arctic, 
white b i d t  (Finland fomI .  Pleare note that 
plywood ir not Intended ar 4 atmctumi 
member. bui only for prevention of loul  
:aveiinp (aloughtng nf the trench fa-) 
bctrccen chores. 

3 for t yp iu l  inrcrllationr) 
(4)  Example 4: A mnch  ir dug in ptwiourly 

(2) 2 Inch diameter cylinderr at Lbu WdrtL 

[3J Hydrruiic cylinden o p a c i t ~ a  ( i )  2 Lnch 

171 Plywood rhaU be 1.12s in. thick 
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ALUMINUhl HYDRAULIC S H O R I N G  

TYPICAL INSTALLATIONS 

FIGURE NO. 3 

V f  

K 2 9  M A X .  

2 '  

V E R T  
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DEPn I 
OF 

TRENCl I 

(FEETI 

MAXIMUM 
t IORIZONTAL 

SPACl NG 

(FEET) 

OVER 
5 

UP TO 
IO 

MAXIMUM 
VERTICAL 
SPACING 

(FEET) 

OVER 
10 

U P  TO 
I5 

OVER 
15 

GI’ TO 
21) 

OVER 20 

TABLED- 1.1 
ALUMINUM tiYDRAULIC SIiORING 

VERTICAL SIIORES 
FOR SOIL TYPE A 

HYDRAULIC CYLINDERS 

7 

I 

NOTE ( I )  

W l D n I  OFTRENClI (FEET) 

UPTO 8 

2 INCII 
DIAMETER 

OVER 8 UP 
TO I2 

2 INCH 
DIAMETER 

NOTE (2) 

OVER 12UP 
TO 15 

3 I4CH 
DlALlETER 

Footnotcs to tablcs, and gcncral notes on hydraulic shoring, arc found in Appendix D. licm (6) 
Note ( I ) :  Sce Appcndix D, licm (6) ( I )  

c (2): SCC AppcndiK D, llcm (6) (2 )  ib 
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TABLED - 1.3 
ALUMINUM I M l R A U L l C  SIIORING 

WALER SYSTEMS 
FOR SOIL TYPE B 

2 IN 
NOTE(2) 

3 ir. 

3 IN 

11YDRAULlC CYLlNDERS I TIMBER UPRIGMTS 

~ 5-5  

6.0 

9.0 

WALES 
M AX.HORI.’..SPACING 

io WIDTI1 OFTdENCII (FEET) 
L) 

3 F r  

- 

3x12  

- 

DEPnl  
OF 

TRENCl I 
iECnON 
IODULUS OVER 8 U P T O  12 I OVER 12UPT015 I s a  

~~ - 

ERTlCU 
;PACING 

UPTO8 
~~ 

1 IOR I?!. 
SPAClNG 

YLINDER HORIZ 
I I A M F I E R  I SPACING (FEET) ‘zq- 

2 IN 
3.5 8 .O 

OVER 
5 

UP TO 
10 

4 7.0 9 .o 9.0 2 IN 

12.0 31N 12.0 14.0 3 1N 

6.0 3.5 OVER 
IC) 

[JP TO 
15 

4 7.0 8 .0 

14.0 

5.5 I 21N 31N I 3.5 5 . 5  OVER 
IS 

UP TO 
20 

7 .0 6 0  I 31N 4 6.0 

9.0 I, 3 i N  9.0 14.0 

OVER 20 NOTE (1) 

Footnotes to tables. and general notes on hydraulic shoring. are found in Appendix D. liern (g) 
Notes ( I ) :  See  Appendix D, item (g) ( I )  

s (2): Scc Appendix 0, hem (6 )  ( 2 )  
nsiilt prmliicl maniifaclurcr and/or cpaliricd cnginecr for ’ 

. 

hlcwliilus of available wales. 



DEPT11 
OF 

TRENCII  

I 

WID711 OF TRENCII (FEET) . ’  
UPTO 8 OVER 8 UPTO 12 OVER 12 UPTO IS SECTION 

IODULUS 
ItORLZ. CYLINDER tiORIZ. CYLINDER HORIZ. CYLINDER 

(IN’) SPACING DIAMETER SPACING DIAMETER SPACING DIAMETER 
2 IN 

2 IN 
\ 3 5  6 0  2 IN 6 0  NOTE(q,- 6 o  3 IN 

7 0  6 5  2 IN 6 5  NOTE(2) 6S 3 1 N  

I4 0 10 0 3 IN IC) 0 3 I N  I0 0 3 IN 

3 5  4 0  2 IN 4.0 NOTE(2) 4 0  3 IN 

7 0  5 5  3 IN 5 5  3 IN 5 5  3 I N  

I4 0 8 0  3 I N  8 0  3 IN 8 0  3 IN 

2 I N  

~~ 

2 IN 
3 5  3.5 2 IN 3.5 NOTE(2) 3 5 3 IN 

7 0 S O  3 IN 5 0  3 IN 5 0  3 1 ~  

I4 0 6 0  3 IN 6 0  3 IN 6 0  3 I N  

- 

OVER 
5 

UP TO 
I O  

MAX )!OR12 SPACING 
(ON CENTER) 

SOLD 2 FT 3 FT 
s)m 

3 x 1 2  - - 

3 x 1 2  -- - 

3x12  - - 

- 

OVER 
10 

U P  TO 
15 

OVER 
15 

UP TO 
20 

OVER 2 0  

T A B L E  D - 1.4 
ALUMINUM HYDRAULIC St IORING 

WALER SYSTEMS 
FOR SOIL TYPE C 

WALES I H Y D R A U L I C  CYLINDERS I TIMBER UPRIGHTS 

‘ERTICAL 
SPACING 

(FEET) 

4 

4 

Footnotes IO tables, and general notes on hydraulic shoring, arc found in Appendix D. l l tm (g) 
Notes ( I ) :  S e e  Appendix D, item (6)  ( I )  
Notes (2): S e e  Appendix D. Item (6) ( 2 )  

Consult product maniifaclimr m U o r  qi)alified cnpinccr for Section bicxlulus of available wales. 
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Appendix E to Sub- P-UtrmaUvoa to Tlmber Shorlng 

Flgure 1 .  Aluminurr H y d m u l  t c  Shoring 

Figure 2. Pneumatic/hydraulic Shoring 

I 

C 

A I L  

C T L  l Y O L P  
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Flgure  3 .  Tzench Jacks  ( S c r e v  Jacks)  

Figure 4. Trench S h i e l d s  
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II I ROP: 10.01 REV.0 n 
EFFECTIVE: 09/01 /93 

SUPERSEDES: NONE 
r L 

DATE: 09/01 /93 
11 RADIOLOGICAL OPERATIONS MANUAL 

11 HIGH VOLUME AIR PARTICULATE SAMPLING I PAGE 1 OF 1- n 
1 .o OBJECTIV~ 

This Radiological Operations Procedure (RDP) provides direction for the sampling and 

quantification of airborne particulate radioactivity in work areas by high volume air 

sampling. 

2.0 SCOPE 

This instruction provides for the following: 

e material requirements; 

e procedural definitions; 

e sampling train assembly; 

e operation; 

e sample counting; and 

e exposure analysis. 

3.0 DEFINITIONS 

3.1 Airborne Radioactivitv Area - A designated area posted when airborne 

radioactive material concentrations greater than 1 /10 of a derived air 

concentration (DAC) are likely to be present in accordance with U.S. 

Department of Energy (DOE) 5480.1 1. 

3.2 Annua I Limit on Intake ( ALll - The quantity of a single radionuclide that, if 

inhaled or ingested in one year, would irradiate a person to the limiting value for 

control of occupational exposure. 
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HIGH VOLUME AIR PARTICULATE SAMPLING 

3.3 - The concentration in air of a single radionuclide that, if inhaled in an 

average volume of air breathed by an individual in one year, would result in 

reaching an ALI for that radioactivity level for an occupational worker. DOE 

5480.1 1 contains a list of DACs by radionuclide. 

3.4 Hiah Volume SarnDk - An air sample, obtained through the use of an air 

sampling pump assembly capable of drawing air through an open-face 47- 

millimeter (mm)-diameter glass fiber filter at a flow rate of 20 to 150 liters per 

minute (Ipm). 

. 3.5 Minimum Detectab le Activitv (MDAL - The smallest quantity of radioactivity that 

a specific instrument is able to discern at a given confidence level. MDAs are 

instrument-specific. 

tnimum D m l e  Concentrat ion (MDCl - The smallest concentration of . .  3.6 

radioactivity that can be detected at a given confidence level under specific 

sampling and counting. MDCs are method-specific. 

ODen-Faced F ilter Holde r - A device designed to hold and position a filter in the 

sampling location. 

3.7 

4.0 MATERIALS AND EQUIPMENT 

4.1 WiDment 

e high volume sampling pump; 

e survey instrument(s); 

e calibrated rotameter; 

e 

e open-faced 47-mm filter holder; 

47-mm-diameter type A-E glass fiber filters; 
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e filter cutter; 

e latex surgical gloves; 

e Radioactive Particulate Sampling Log; 

e airflow calibration labels; 

e caution - radioactive material (CRM) labels; 

e radioactive onsite shipping label; and 

e material transfer - conditional release only. 

4.2 Packan ina and M iscellaneous Materials 

e l-gallon paint can; 

e glassine envelopes; 

e 

e duct tape. 

black indelible ink marking pen; and 

5.0 PRERECNJIS ITES 

e 

e 

All measuring and test equipment will have a current calibration label. 

The Health and Safety Specialist In-Training (HSST) or Health and Safety 

Specialist (HSS) performing this procedure shall be trained in the use of the 

instructions provided by this procedure. 

6.0 INSTRUCTIONS 

6.1 Preliminarv Act ivities 

6.1.1 

6.1.2 

6.1.3 

Visually check the airflow calibration label on the air sampler. 

Perform a battery check if applicable. 

Check the general condition of the equipment as follows: 

Check that flowmeter ball is free (tilt to check for movement). 

HRvI.bu1sPI0vlrop10.01\1 ?I1 6189 IWPO 
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Verify that all parts required for sampling are present. 

Before each use, visually inspect sampler for damage. Areas to be 

checked include air sampler and sample filter assembly. If a 

sampler is damaged, or a defective sampler is found, attach an 

out-of-service tag and return the equipment for repair. 

6.1.4 E- Duration 

The steps necessary t o  determine the required sampling duration based on work 

duration, MDC, and sampler flow rate, and the steps that must be completed 

t o  operate an. assembled high volume sampling train are provided below: 

Obtain the required MDC for the radionuclide of concern. This will be 10 

percent of the DAC value listed in DOE 5480.1 1 or an MDC authorized by the 

Health and Safety Officer (HSO). 

Steo 2: 

Determine the required sample volume to detect the MDC in accordance with 

the following equation: 

2.71+3.39 rRb(26.67) I ' I2 
(MDC) ( E )  ( 4 . 4 4 ~ 1 0 ~ ~ )  (K) 

V= 

where: 

Rb = background (blank) count rate 
E = filter efficiency 
V = total air volume (I) 
K = calibration factor (counts per minute/disintegrations per minute 

[cpm/dpml) 
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I NOTES: (1) The above equation assumes a 60-minute field blank count time 

and a 20-minute sample count time. (2) The background (blank) count rate 

(Rb) will be determined for each lot of glass fiber filters before use. 

SteD: 
Determine the required minimum sampling duration based on the necessary 

volume (V from Step 2) and the projected flow rate according to the following 

equation: 

6.2 

where: 

F 
D 
V 

= flow rate in liters per minute (Ipm) 
= projected sampling duration in minutes 
= required volume (from Step 2) in liters 

Assemblv of the Air SamDlino Svste m 

6.2.1 Load a 47-mm-diameter filter into the open-faced filter holder with the 

rough, irregular pattern of the filter facing outward. 

Cover the outer face of the open-faced filter holder with duct tape to 

protect the filter from contamination. (Caution: do not allow tape to 

contact filter.) 

Attach open-faced filter holder to air sampler. Do not operate air 

sampler until duct tape has been removed. 

6.2.2 

6.2.3 
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6.3 OPFRATION 

SteD: 

Remove duct tape from the filter holder. 

SteD: 
. Connect high volume sampler and sampling train to the rotameter. (This is only 

required if the sampler is not equipped with a calibrated flow measurement 

device. 1 

SteD: 

Turn sampler on and adjust to required flow rate. 

SteD 4: 

Record flowmeter reading (0,) on the Dust, Fume, or Mist Sample Field Sheet. 

SteD: 

When the required sampling duration has been obtained, record flowmeter 

reading (QJ on the Dust, Fume, or Mist Sample Field Sheet. 

SteD: 

Turn the sampler off, and replace duct tape on filter cassette. 

6.4 Air SamDling 

6.4.1 Select location that is likely to provide a representative employee 

exposure based on timeflocation in the work area, degree of 

contamination, and type of work being performed. 

Place the air sampler in a position approximately 1 meter above the 

ground/floor surface. 

6.4.2 
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6.4.3 Record the following information on the Dust, Fume, or Mist Sample 

Field Sheet: 

sample identification (yy/mm/dd/start time); 

filter number; 

sitefiocation; 

work activity description; 

personal protective equipment used; 

start time (datdtime 24-hour notation); 

sample type; 

sampling instrument; 

sampler serial number; 

calibration due date; and 

workplace and weather conditions. 

6.4.4 At the end of the sample period, take the following steps to determine 

sample volume and duration: 

6.4.4.1 Record the stop time on the Dust, Fume, or Mist Sample 

Field Sheet. 

6.4.4.2 

6.4.4.3 Record the total sample time on the Radioactive 

Calculate the total sample time (T,) in minutes. 

Particulate Sampling Log. 

Using a black indelible ink marking pen, record the sample 

identification information on a label and attach to the 

outside of the filter holder. 

6.4.4.4 
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6.4.4.5 

6.4.4.6 

Take the filter t o  the counting location. 

Calculate the average flow rate in Ipm using the following 

formula: 

where: 

0, = average flow rate 
0, = presample flow rate x calibration factor 

. Q2 = postsample flow rate x calibration factor 

6.4.4.7 Record the average flow rate (Ipm) on the Radioactive 

Particulate Sampling Log. 

Calculate the total sample volume (V,) by multiplying the 6.4.4.8 

average flow rate in Ipm from Step 6.4.4.6 by the total 

sample time Cr,) from Step 6.4.4.2 as follows: 

where: 

V, = total sample volume ( I )  
Q A  = average flow rate (Ipm) 
T T  = total sample time (min) 

6.4.4.9 Record the total volume (V,) on the Radioactive 

Particulate Sampling Log. 

6.5 Survev of Samole Medig 

0 Remove the duct tape covering the open-faced filter holder. 
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0 Leaving the filter media in place in the holder, survey the filter with a 

Ludlum Model 12-1 A using air proportional probe. 

Air sample filters surveyed at less than 5,000 cpm (1 0,000 dpm) may 0 

be counted immediately. 

0 Air sample filters surveyed at greater than 5,000 cpm (1 0,000 dpm) 

as measured with a Ludlum Model 12-1 A and air proportional probe 

will be set aside. After 30 minutes, the filter will be resurveyed to  

determine short-lived activity contribution. If there is no significant 

reduction ih activity level, report this to the HSS/HSO promptly. 

6.6 Air SamDle Cou nting 

6.6.1 Using tweezers, remove the filter and cut to size (37-mm) for 

counting. 

6.6.2 Using a calibrated and performance-tested smear counter, count the 

filter for 20 minutes in accordance with the requirements of ROP 

10.03, Performance Check and Operation of Alpha Smear/Filter 

Counting Instrumentation. Allow a minimum of 30 minutes to  elapse 

after sampling before making the first count (C, 1. 

6.6.3 Record the counting information on the Radioactive Particulate 

Sampling Log. 

NOTE: If an immediate air concentration determination is desired, the 

result on Section 6.6.2 is considered long-lived (cpm,), and activity 

calculation starts with Step 2 of Section 6.6.7. 
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6.6.4 Perform and record a second count by repeating Sections 6.6.2 and 

6.6.3. 

Save the sample filter by placing it in a glassine envelope, and attach 

a properly completed sample label with sample identification. 

If the second count was equal to or greater than the first count, or the 

6.6.5 

6.6.6 

sample filter has decayed for more than three hours, then the activity 

from the first count is considered long-lived (cpm,), and activity 

calculation starts 'with Step 2 of Section 6.6.7. 

If the second count was less than the first count, then calculate the 

contribution from long-lived isotopes as follows: 

SteD: 

Subtract the second count (CJ from the first count (C,). Then, divide 

the results above by l - f  (1-f is obtained from Appendix A). Finally, 

6.6.7 

subtract the results from .the first count. 

The calculation is: 

Divide the cpm, (obtained in Step 1) by the sample volume (V,) 

obtained in Section 6.4.4.8 multiplied by 1,000. 

wRRmWSPIOUvoplO.Ol\1 Yl 6/03 twP0 
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The calculation is: 

CPm, 
V&) x 1,000 

cpm/cm'= 

Note: cm3 = cubic centimeters 

SteD: 

Divide the result of Step 2 by 0.231 (the product of the counter 

efficiency of 0.33 and the self-absorption correction of 0.70 l0.33 x 

0.70 = 0.2311) multiplied by 2.22 x 10' dpmlmicrocuries (pCi) and 

the ratio of the cut filter area to  the uncut filter area. 

The calculation is: 

SteD 4: 

Calculate the percent of the DAC by dividing the result of Step 3 by 

the DAC equivalent value for the isotope of concern and multiplying 

by 100. 

The calculation is: 

HIRRrnWSPIOU\roplO.Ol\l 2/18/03 twpo 

x 100 percent  DAC = pCi / cm3  
(DAC equivalent )  
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6.6.8 Record the sample results and all appropriate information on the 

Radioactive Particulate Sampling Log. 

6.6.9 If the percent of the DAC calculated in Step 4 is equal to or greater 

than 10 percent, notify the HSS/HSO immediately and recount the 

filter after a four-hour period from the end of air sampling. Repeat this 

procedure after a 72-hour period if the DAC percentage remains equal 

t o  or greater than 10 percent. 

7.0 PACKAGING AND TRANSPORTATION 

7.1 Packaaina of Filter Media for TransDon 

'7.1.1 Place glassine envelopes containing the filter media in one or more 

7.2 

plastic bags, as appropriate. 

7.1.2 Cover the bag openings with plastic tape. 

7.1.3 Attach a CRM label t o  each tape. 

7.1.4 Place the plastic bag(s) in a 1-gallon paint can. 

7.1.5 Securely cap can. 

7.1.6 
1 

Complete and attach a radioactive onsite shipping label. 

7.1.7 Complete and attach a material transfer - conditional release only tag 

in accordance with the requirements of'Health and Safety Plan (HSP) ' 

18.10. 

Transaortat ion of Filters 

7.2.1 Packaged filter media will be transported in accordance with the Rocky 

Flats Plant (RFP) onsite transportation manual. 

HIRRmW!3U0vlrop10.01\1211~101 IwPo 
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7.2.2 Filter media sent to an offsite laboratory for analysis will be packaged 

and shipped in accordance with the Department of Transportation 

(DOT) hazardous materials regulations. 

8.0 REFERENCES 

8.1 

8.2 

8.3 RFP Onsite Transportation Manual 

8.4 

8.5 

DOE 5480.1 1, Radiation Protection for Occupational Workers 

NUREG-1400, Air Sampling in the Workplace 

HSP 18.10, Release of Property for Conditional and Unrestricted Use 

ROP 10.03, Performance Check and Operation of Alpha SmearFilter Counting 

Instrumentation 
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Prepared By: 
/ 

Reviewed By: %w///& 
Approved 

Approved 

Approved 

By: 

By: 

By: 

I 

HR\RmwsPI0u\rop10.0 l\l Ul ems (rrfl 
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MINUTES 
BETWEEN 
COUNTS 

0 

15 

30 

45 

60 

75 

90 

APPENDIX A 
Page 1 of 1 

DECAY 
FACTOR (f) (1-f) 

1 .o NIA 

0.68 0.32 

0.46 0.54 

0.32 0.68 

0.22 0.78 

0.1 54 0.846 

0.108 0.892 

DECAY FACTOR TABLE 

135 

150 

0.029 0.971 

0.028 0.979 

105 . 0.077 0.93 ll 
120 0.054 0.946 II 

II 165 I 0.021 I 0.979 
~ 

I 
~ 

- _ -  
180 0.01 5 0.985 
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- Count Duration Count Concentration 
Rate 

(mid (cpm) @Ci/cm ’ 
N/A 

PADlOACTlVE PARTICULATE SAMPLING LOG 

Date Time Count Duration Count Concentration 
Rate 

(min) (cpm) (pCi/cm3) 

Bkg N/A 

Sample 
J~ 

Sample ID: Filter No.: Sample Date: 

Counting Instrument: Type/Model Serial No. 

Efficiency Cal. Date Counted By 

Sample Duration = [Time Off - Time On1 
= [  (decimal hrsl- (decimal hrdl  x 60(min/hr) = (min) 

Sample Volume = Average Flow Rate x Sample Duration x 1,000 

Percent DAC: 

Second Count: 

Percent DAC: 

Reviewed By: Date: 

Fam: 10.2.20 
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DUST, FUME, or MIST SAMPLE FIELD SHEET 

SamDle ID: Date: 

Material of Interest in Dust: 
Site: 
Person Sampled: SSN: 
Job: Work Location: 
Sample Type: Personal- Area- Resp. Dust- Total Dust - 
Pump Type: Pump No.: Flow Rate On/Off: / (Ipm)- 

Calibration Due: Filter No.: Time On: Time Off: 

Workplace Cond it i o n s: 
Operations: Normal - Not-Normal - Explain 
Respirator Use: Type % of Time Worn 
Ventilation: Type 

Normal Not-Normal - Explain 

Scheduled Hours Per Shift: 

Other Conditions. Remarks: 

Sampled By: Fam: 10.2.2b 
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PERSONAL AIR PARTICULATE SAMPLING 

1 .o 

2.0 

3.0 

This Radiological Operations Procedure (ROP) provides direction for the sampling and 

quantification of particulate radioactivity contamination in the worker breathing zone 

through the use of personal air sampling pumps (lapel air samplers). 

SCOPE 

2.1 This instruction provides the requirements for use of personal lapel air samplers. 

2.2 Routine counting, filter sample packaging, and transportation are also specified 

in this procedure. 

DEFINITIONS 

3.1 Airborne Radioactivitv Area - A designated area posted when airborne 

radioactive material concentrations greater than 1 /10 of a. derived air 

concentration (DAC) are likely to be present (in accordance with U.S. 

Department of Energy [DOE] 5480.1 1). 

Annual Limit on Intake (ALI) - The quantity of a single radionuclide that, if 

inhaled or ingested in one year, would irradiate a person to  the limiting dose 

value for control of occupational exposure. 

Breathina Zone - That region within 1 foot of a worker’s mouth and nostrils 

from which air is drawn into the lungs while he performs his assigned work. 

Air taken from this region will represent the air the worker is breathing while 

he works whether standing, sitting, or moving. 

3.2 

3.3 
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3.4 Breathinn' Zone SamD la - A sample collected within an individual's breathing 

zone. 

3.5 - A device designed to hold and position a filter cassette in the 

breathing zone of an individual. 

DAC - The concentration in air of a single radionuclide that, if inhaled in an 

average volume of air breathed by an individual in one year, would result in the 

ALI for that radionuclide being reached for an occupational worker. DOE 

5480.1 1 contains a list of DACs. 

Filter Cassew - A three-segment plastic filter holder used to  house a sample 

filter and optional backing support. 

Lam1 SamDler - A  device for collecting a representative fraction of radionuclides 

in the air consisting of a personal sampling pump and sampling train. 

3.9 Minimum Detectab le Activitv (MDAL - The smallest concentration of 

radioactivity that can be detected at a given confidence level under specific 

sampling and counting conditions. 

3.6 

3.7 

3.8 

3.10 Minimum Detewble Concent rat ion (MDCL - The smallest concentration of 

radioactivity that can be detected at a given confidence level under specific 

sampling and counting. MDCs are method-specific. 

4.0 MATERIALS A ND EQUl PMENT 

4.1 EauiDment 

4.1.1 appropriate survey instrument(s1; 

4.1.2 lapel air sampler; 

4.1.3 filter cassettes, three-segment, clear polystyrene-type, including end 

plugs; 
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4.2 

4.1.4 

4.1.5 

4.1.6 

4.1.7 

Forms 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

4.2.5 

filter cassette holders, plastic, spring-loaded with lapel clip; 

filter supporting pads; 

filters, glass fiber, Type A-E; and 

Tygon-type vinyl tubing. 

Radioactive Particulate Sampling Log; 

Dust, Fume, or Mist Sample Field Sheet; 

airflow calibration labels; 

caution - radioactive material (CRM) labels; 

radioactive onsite shipping label; and 

4.2.6 material transfer - conditional release only tag. 

4.3 Packaaina and Miscellaneous Materials 

4.3.1 1-gallon paint can; 

4.3.2 glassine envelopes; and 

4.3.3 black indelible ink marking pen. 

5.0 LIMITATIONS AND PRECAUTIONS 

5.1 Limitations 

5.1.1 

5.1.2 

Lapel samplers will be calibrated no earlier than 24 hours before use. 

Survey instruments will have current calibration as indicated on their 

calibration labels. 

Survey instruments will have satisfactorily passed operational checks 

as specified in applicable procedures. 

5.1.3 
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5.1.4 Lapel samplers will be recalibrated whenever the sampler configuration 

is changed. 

5.1-3 Lapel samplers will be recharged after each use. 

5.2 Precaut ions 

5.2.1 If in doubt of the presence of potentially hazardous, explosive, or 

reactive aerosols, gases, .or vapors, do not operate lapel sampler. If 

in doubt of sampling conditions, request that Health and Safety 

Specialist/Health and Safety Officer (HSS/HSO) assess situations that 

may exist for various sampling activities. 

5.2.2 

5.2.3 

A clean pair of surgical gloves will be worn to change the cassette. 

To prevent cross contamination of the sample filter and invalidation of 

the results, do not remove the sample filter from the filter cassette 

unit until it is ready to  be counted. 

Do not allow lapel samplers to become wet. 5.2.4 

6.0 PREREQUISITES 

6.1 

6.2 

All measuring and test equipment will have a current calibration label. 

The Health and Safety Specialist In-Training (HSST) or HSS performing this 

procedure will be trained in the use of the lapel sampler and attachments and 

will demonstrate sampling proficiency before performing lapel sampling in actual 

workplace situations. 

A sufficient stock of equipment and associated supplies should be available for 6.3 

lapel air sampling. 
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6.4 Before each use, visually inspect sampler external surfaces for damage. 

6.4.1 Areas to be checked include air sampler and sample cassette 

- assembly. 

6.4.2 If a lapel sampler is damaged, or a defective sampler is found, attach 

an out-of-service tag and return the equipment for repair. 

7.0 1 NSTR UCTlO NS 

7.1 Preliminarv Act ivities 

7.1.1 Calibration Check 

7.1.1.1 Visually check the airflow calibration label on the lapel 

sampler. 

7.1.1.2 If 24 hours have elapsed since calibration, perform the 

following tasks: 

Calibrate the sampler in accordance with the 

requirements of ROP 10.04; or 

Obtain a different lapel sampler and begin with 

Section 7.1.1. 

7.1.2 Battery Check 

7.1.2.1 

7.1.2.2 

Perform a battery check of the lapel air sampler. 

If the lapel sampler LED display does not indicate "Battery 

OK," charge lapel sampler before using. 
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7.1.3 General Condition Check 

Check the general condition of the equipment as follows: 

all caps secure; 

flowmeter ball free (tilt to  check for movement); and 

all parts and tubing required for sampling present. 

7.1.4 Communication with the Wearer 

7.1.4.1 

7.1.4.2 

Discuss the purpose of the sampling with the wearer. 

Inform the wearer when and where the equipment will be 

removed. 

Stress the importance of not removing or tampering with 

the sampling equipment. 

7.1.4.3 

7.2 Assemblv of the Lam I Samdina Svste m 

7.2.1 Filter Support Pads - If required, insert filter support pad in outlet 

segment of filter cassette before inserting filter. -. 

7.2.2 Cassette Holder 

7.2.2.1 - - Obtain a clean filter cassette. 

7.2.2.2 Obtain a new 37-millimeter (mm) filter and insert it into 

the outlet segment of the filter cassette so that the 

patterned side of the filter faces away from the outlet 

nipple. 

Place the filter-retaining segment of the cassette into the 

outlet segment. 

7.2.2.3 
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7.2.2.4 

7.2.2.5 

7.2.2.6 

7.2.2.7 

Place the cassette with the filter-retaining segment 

centered over the large hole on the holder. The filter 

should be in the up position toward the collar clip. 

Position the hold-down plate opening over the outlet 

nipple. 

Insert the Lurer fitting on the rubber tubing through the 

hole in the hold-down plate and into the outlet nipple or 

the filter cassette. 

Connect a 3-foot length of vinyl tubing between the 

cassette holder. 

7.3 Samole Duration 

7.3.1 Sample duration will be determined based on sample flow rate, 

required MDC, and duration of work activity. The MDC (microcuries 

- per cubic centimeter uCi/cm31) is calculated as follows: 

2.71 + 3.29 [RbT~(+Ts/Tbll/~ MDC = 
E r n  (2.22 x 106) 

where: 

Rb = 
Ts = sample counting time 
Tb = 
E = filter efficiency 
K = calibration factor (counts per minute/disintegrations per 

V = total air volume sampled km3) 

background (blank) count rate 

background (blank) counting time 

minute [cpm/dpml) 

7.3.2 The sensitivity of air sampling will be determined by taking the ratio 

of the MDC to the appropriate DAC. 
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ll 4 0.088 

6 0.059 

8 0.044 

2 1.77 

4 0.88 

6 0.59 

8 0.44 

7.3.3 Sampling periods of one shift (eight hours) a t  varying flow rates 

achieve the following sensitivities: 

I I SENSITIVITY (DAC) 11 - II . 

I 11 . ISOTOPE 1 . FLOWRATE 
SAC-4" (Im) 

II U 2 0.177 

or alpha counter having background of < 1 cpm 

Ipm= liters per minute 
Pu = plutonium 
U = uranium 

7.3.4 When an eight-hour sample is not possible, maximize the flow rate and 

sampling time as much as the situation permits. 

7.4 . berat ion 

7.4.1 Activate the sampler by moving the power switch to the on position. 

7.4.2 Replace the antitamper cover and tighten the cover screw. 

7.4.3 When the desired sample time has elapsed, remove the antitamper 

cover. 

Move the.power switch to  the off position. 7.4.4 
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7.5 Shutdown 

7.5.1 Normal Shutdown - Remove the antitamper cover, and move the 

. power switch to  the off position. The sampler pump will stop. If 

operating by program, "sample over" will be displayed. 

Fault Shutdown - Sampler will stop automatically if battery voltage is 

low or if airflow becomes restricted, and will indicate the cause of the 

shutdown on the display. In the case of a flow fault, the sampling 

may be resumed after the flow blockage is corrected, by removing the 

anti-tamper cover and pressing the START/HOLD key. 

PauselEarly Shutdown - Sampling may be interrupted at any time, 

without loss of data, by removing the antitamper cover and pressing 

the START/HOLD key. To restart the sampler, press the START/HOLD 

key again. 

7.5.2 

7.5.3 

7.6 Personnel LaDel SamDling 

7.6.1 

7.6.2 

7.6.3 

a 7.6.4 

Select personnel who are likely to  receive a representative exposure 

based on timeflocation in the work area, degree of contamination, and 

type of work being performed. (Personnel performing "hands-on" 

tasks will generally have a greater potential for exposure.) 

Attach the lapel sampler to  the individual (belt, hip pocket, or waist) 

in a position most comfortable for the person. 

Place the vinyl tubing over the shoulder in a manner that does not 

significantly hamper,movement or job performance. 

Firmly attach the cassette holder in the wearer's breathing zone with 

the open end unobstructed and facing downward. 
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. 7.6.5 

7.6.6 

7.6.7 

7.6.8 

Instruct the wearer in proper use of the unit (for example, filter 

cassette orientation, on/off times for lunch/breaks when applicable, 

actions in the event of malfunction, and the reasons for sampling). 

Ensure that the cassette holder is still in correct position. 

Record the following information on the Dust, Fume, or Mist Sample 

Field Sheet: 

sample identification (yy/mm/dd/Employee No.); 

sitenocation; 

work activity description; 

personal protective equipment used; 

start time (datehime [military]) 

sample/sampler type; 

sampler serial number; 

calibration due date; 

wearer’s name and employee number; 

cassette/filter number; and 

workplace and weather conditions. 

After specified sample period has elapsed, perform the following 

tasks: 

7.6.8.1 Remove lapel sampler and attachments as a unit from the 

wearer. 

7.6.8.2 Perform a postsampling calibration of the pump using the 

method specified in ROP 10.04. 

7.6.8.3 Remove the antitamper cover. 

a 
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7.6.8.4 Move the power switch to  the off position. 

7.6.8.5 Remove the filter cassette from the cassette holder. 

- 7.6.8.6 If a cassette holder was used, then attach an inlet segment 

to  the cassette. 

7.6.8.7 Insert plugs in both ends of the cassette. 

7.6.8.8 Record the date and time (military) that sampling stopped on 

the Dust, Fume, or Mist Sample Field Sheet. 

7.6.8.9 Calculate the total sample time (T,) in minutes. 

7.6.8.10 Record the total sample time on the 'Radioactive 

Particulate Sampling Log. 

Using a black indelible ink marking pen, record the sample 7.6.8.1 1 

identification information on a label and attach it to  the 

outside of the cassette. 

Take the filter cassette to  the counting location. 7.6.8.1 2 

7.6.8.1 3 Calculate the average flow rate in Ipm using the following 

formula: 

where: 

QA = average flow rate 
Q1 = presample flow rate x calibration factor 
Q2 = postsample flow rate x calibration factor 

7.6.8.14 Record the average flow rate (Ipm) on the Radioactive 

Particulate Sampling Log. 
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7.6.8.15 Calculate the total sample volume (V,) by multiplying the 

average flow rate in Ipm from Section 7.6.8.13 by the 

total sample time UT) from Section 7.6.8.9 as follows: 

where: 

V, = total sample volume (1 1 
Q, = average flow rate (Ipm) 
T T  = total sample time (minutes) 

7.6.8.16 Record the total volume (V,) on the Radioactive 

Particulate Sampling Log. 

7.6.8.1 7 Proceed to  Section 7.7. 

7.7 Survev of Samde Mediq 

7.7.1 

7.7.2 

Remove the filter retaining segment of the cassette. 

Leaving the filter media in place in the cassette, survey the filter with 

a Ludlum Model 12-1 A. 

7.7.2.1 Lapekample filters surveyed at less than 5,000 cpm (1 0,000 

dpm) may be counted immediately. 

7.7.2.2 Lapel sample filters surveyed at  greater than 5,000 cpm 

(1 0,000) dpm), as measured with a Ludlum Model 12-A, will 

be set aside and resurveyed to  determine short-lived activity 

contribution. If there is no significant reduction in the 

activity level, report this to  the HSS/HSO promptly. 
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a 

7.8 Air Samr, le Cou ntinq 

7.8.1 

7.8.2 

7.8.3 

7.8.4 

7.8.5 

7.8.6 

7.8.7 

7.8.8 

Using tweezers and extreme caution to avoid cross contamination and 

invalidation of results, place the filter on a 37-mm counting planchet. 

Using a calibrated and performance-tested smear counter, count the 

filter for 10 minutes in accordance with the requirements of ROP 

10.03, Performance Check and Operation of Alpha Smear/Filter 

Counting Instrumentation. Allow at least 30 minutes to elapse after 

sampling before making the first count C'). 

Record the counting information on the Radioactive Particulate 

Sampling Log. 

If an immediate air concentration determination is desired, the result 

of Section 7.8.2 is considered long-lived (cmp,) and activity 

calculation starts with Step 2 of Section 7.8.9. 

Allow at least 30 minutes to elapse before the second count (CJ. 

When time permits, a longer waiting time will increase the accuracy 

of the final sample analysis. 

Perform and record a second count by repeating Sections 7.8.2 and 

7.8.3. 

Save the sample filter by placing it in a glassine envelope, and attach 

a properly completed sample label with sample identification. 

If the second count was equal to or greater than the first count, or the 

sample filter has decayed for more than three hours, then the activity 

calculation starts with Step 2 of Section 7.8.9. 
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7.8.9 If the second count was less than the first count, then calculate the 

I contribution from long-lived isotopes as follows: 

- SUirLL. 

First, subtract the second count (C2) from the first count C,). Next, 

divide the results by l-f, (1-f is from Appendix A). Then, subtract 

those results from the first count. 

The calculation is: 

Ster>. 

Divide the cpmu (obtained in Step 1) by the sample volume (V,) 

obtained in Section 7.6.8.1 5 multiplied by 1,000. 

The calculation is: 

Step. 

Divide the result of Step 2 by 0.231 (the product of the counter 

efficiency of 0.33 and the self-absorption correction of 0.70 t0.33 x 

0.70 = 0.231]), multiplied by 2.22 x 10’ dpm/pCi. 
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The calculation is: 

Calculate the percent of the DAC by dividing the result of Step 3 by 

the DAC equivalent value for the isotope of concern and multiplying 

by 100. 

The calculation is: 

x 100 % DAC = p C i / c m 3  
DAC equivalent 

7.8.10 Record the sample results and all appropriate information on the 

Radioactive Particulate Sampling Log. 

I f  the percent of the DAC calculated in Step 4 is equal t o  or greater 

than 10 percent, notify the HSS/HSO immediately and recount the 

filter after a four-hour period from the end of air sampling. Repeat this 

procedure after a 72-hour period i f  the DAC percentage remains equal 

t o  or greater than 10 percent. 

7.8.1 1 

8.0 DISPOSITION 

8.1 Packaaina of Filter Media for TransDort 

8.1.1 Place glassine envelopes containing the filter media in one or more 

plastic bags, as appropriate. 

Cover the bag openings with plastic tape. 8.1.2 
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8.1.3 Attach a CRM label to  each bag. 

8.1.4 Place the plastic bag(s) in a l-gallon paint can. 

8.1,5 Securely cap can. . 

8.1.6 Complete and attach a radioactive onsite shipping label. 

8.1.7 Complete and attach a material transfer - conditional release only tag 

in accordance with the requirements of Health and Safety Plan (HSP) 

18.10. 

8.2 TransDortat ion of Filters 

8.2.1 Packaged filter media will be transported in accordance with the Rocky 

Flats Plant (RFP) Onsite Transportation Manual. 

8.2.2 Filter media sent t o  an offsite laboratory for analysis will be packaged 

and shipped in accordance with the Department of Transportation 

(DOT) hazardous material regulations. 

9.0 REFERENCES 

9.1 DOE 5480.1 1, Radiation Protection for Occupational Workers 

9.2 

9.3 RFP Onsite Transportation Manual 

NUREG-1400, Air Sampling in the Workplace 

9.4 HSP 18.10, Release of Property 

9.5 ROP 10.03, Performance Check and Operation of Alpha Smear/Filter Counting 

Instrumentation 

9.6 ROP 10.04,. Personal Air Sample Pump Calibration 



PERSONAL AIR PARTICULATE SAMPLING 
ROP: 10.02 
REVISION: 0 
PAGE 17 OF 20 

Approved 

Approved 

Approved 

By: 

By: 

By: 
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DIJST. FUME. or MIST SAMPLE FIELD SHEET 

SamDle ID: Date: 

Material of Interest in Dust: 
Site: 
Person Sampled: SSN: 
Job: Work Location: 
Sample Type: Personal- Area- Resp. Dust- Total Dust - 
Pump Type: Pump No.: Flow Rate On/Off: (Ipml- 
Calibration Due: Filter No.: Time On: Time Off: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - , - - - - - - - -  

WorkDlace Conditions: 
Operations: Normal - Not-Normal - Explain 
Respirator Use: Type % of Time Worn 
Ventilation: Type 

Normal Not-Normal - Explain 

Scheduled Hours Per Shift: 

Other Conditions, Remarks: 
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Date Time Count Duration Count Concentration 
Rate 

(min) (cpm) (pci /cm '1 

Bkg N /A 

Sample - 
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Date Time Count Duration Count Concentration 
Rate 

(min) (cpm) (pCi/cm 3, 

Bkg N/A 

Sample 
i h 

RADIOACTIVE PARTICULATE SAMPLING LOG 

Sample ID: Filter No.: Sample Date: 

Counting Instrument: Type/Model Serial No. 

Efficiency Cat. Date Counted By 

Sample Duration = n ime Off - Time On1 
= [  (decimal hrs)- (decimal hrsll x 60(min/hr) = (min) 

Sample Volume = Average Flow Rate x Sample Duration x 1,000 

First Count: 

Percent DAC: 

Reviewed By: Date: 
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1 .o 

2.0 

3.0 

4.0 

OBJECTIVE 

To specify how alpha smear/filter counting instruments are to be performance checked 

and operated. 

SCOPE 

This Radiological Operations Procedure (ROP) contains performance checks and 

requirements for alpha smear/filter counting instruments. 

GENERAL 

3.1 Calibration Freauency - Calibrations shall bedone in accordance with American 

National Standards Institute (ANSI) N323 semiannually. 

EauiDment Addressed -The equipment addressed in this procedure includes the 

following: 

e 

e 

3.2 

Eberline SAC-4 scintillation alpha counter; 

Ludlum model 43-10 alpha smear/filter counting probe used with 

Ludlum model 2929 ratemeter/scaler or Ludlum model 1000 scaler; 

and 

e equivalent counting instruments. 

I NSTR UCTIO NS 

4.1 Backaround Cou nt Raw - Before using alpha-scintillation counting instruments 

on each shift, the average background count rate will be determined and a 

performance test conducted. 

AmWSPIOU\ropl0.03\12/18193 b p f l  
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4.1.1 Check the calibration label to ensure the due date of calibration has 

not expired. 

Determine the instrument background count rate by completing the 

following steps: 

4.1 $2 

Open the sample drawer and carefully wipe the top of the drawer 

and planchet area using cotton swabs or kimwipes moistened with 

alcohol. Dispose of these materials as radioactive waste. 

Place a clean smear on the sample tray with tweezers. The smear 

must remain flat in the sample tray while closing the drawer. 

Set the control switches of the SAC-4 counter, as example, as 

follows: 

- Power ON 

- Minutes 10 

- Multiplier x l  

- Count Mode TIMED 

Note: Ensure the instrument power is turned on at least 

10 minutes before operation. 

Press the START/F?ESET button. The counting lamp will be 

illuminated. 

At  the completion of the count time, divide the total counts by 10 

to  determine the average background count rate. 

If the average background count rate is less than 1 count per 

minute (cpm), record the value on the Performance Test Log Sheet 

0 

0 

(attached). 

RmWSAOUwpiO.OS\lYlO/O3 twpfl 
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Record the time of the background determination and the 

employee number or social security number in the space provided 

on the log sheet. 

If the backgound determination is equal to  or greater than 1 cpm, 

repeat the previously mentioned steps in Section 4.1 2. If the 

second determination remains equal t o  or greater than 1 cpm, do 

not use the instrument and notify the Health and Safety 

Specialist/Health and Safety Officer (HSS/HSO). 

4.1.3 Determine the percent error using a calibrated plutonium-239 (Pu-239) 

alpha source, or equivalent, approved by the HSWHSO, and follow the 

steps be I ow: 

Ensure the source has a current calibration label and that the 

source value is not less than 15,000 disintegrations per minute 

(dpm). 

Record the serial number of the source on the Performance Test 

Log Sheet in the space labeled SRC S/N. 

Record the certified activity of the source on the log sheet in the 

space labeled VALUE. The certifying facility (CFL) will be recorded 

on the Performance Test Log Sheet. 

Open the sample drawer and carefully place the alpha source, 

activity side up, in the middle of the sample holder. 

Close the sample drawer. 
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With the count mode set to one minute, and all other controls set 

according to Section 4.1.2, press the START/RESET button. The 

counting lamp will be illuminated. 

When the counting lamp is no longer lit, record the cpm on the log 

sheet in the space labeled SOURCE CPM. 

Determine the percent error of the observed counts compared with 

the CFL source standard value in accordance with the following: 

(cpm x 3 )  - CFL Va lue  x 100 
CFL Value  % Error = 

NOTE: This percent error has been calculated for the SAC-4; if an 

equivalent instrument is being used, refer to  the manufacturer's 

specifications. 

The HSWHSO will review and approve each shift record of 

performance testing. These records will be available in the project 

files. 

If the percent error does not lie within the f 20 percent range on 

the log sheet, do not use the instrument, and notify the HSS/HSO. 

Record the percent error on the log sheet. 

Remove the source from the sample holder and return it to the 

designated storage location. 

4.2 ODeration of the Abha-Scintillation Countina Instrument - Normal operation of 

the alpha-scintillation counting instrument will be as specified below: 
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0 Verify that the electrical power to the instrument has been on for 10 

minutes. 

- Set the instrument controls in accordance with Section 4.1.2; 

however, one-minute counts will be obtained for routine smear counts 

unless a longer count time is directed by the HSS/HSO. 

0 Pull the sample drawer open until fully extended and place the 

srnear/filter to be evaluated in the center of the sample holder, activity 

side up. 

Ensure the sample is as flat as possible to prevent contamination of 0 

the detector window. Carefully close the sample drawer. 

0 .  Press the START/RESET button. 

0 The instrument will count for the preset time. At the end of the count 

time, the instrument readout will display gross counts. 

0 .  The instrument will count for the preset time. At the end of the count 

time, the instrument readout will display gross counts. 

0 Record the cpm and other information on the appropriate Sample Data 

Sheet. 

0 Open the sample drawer and dispose of the smear/filter as radioactive 

waste (unless the sample is to be retained for subsequent recounts). 

5.0 REFERENCES 

5.1 ANSI N323, Radiation Protection Instrumentation Tests and Calibration 

5.2 U.S. Department of Energy N5480-6, Radiological Control Manual 
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Prepared By: 

Reviewed By: @*/l/bw 
Approved By: 

Approved By: 

Approved By: 



LOCATION 

PERFORMANCE T@T LOG SHEET 
b- e 

SAC - 4 Start Date 

Stop Date 
I C P M  I 31 - C F l  V ~ I I .  I 100 

CFLVALUL 
~ ~ n n o n  - 

COUNTER S/N % ERROR 

DATE SRC. S/N SRC. CPM BKG. CPM VALUE DPM % ERROR 3 EMP. INT, 

. 



PERFORMANCE TEST LOG SHEET 
LUDLUM 1000 Start Date 

. Stop Date 
icPM I a i .  CFL UJU. I io6 

CFIv- 
%ERROR - 

LOCATION COUNTER S/N % ERROR 
_Le___L_I 

TIME I 

b 

VALUE DPM SRC. SIN % ERROR SRC. CPM DATE BKG. CPM EMP. INT. 



LOCATION 

DATE 

P E R F O R M A N C E ~ S T  LOG SHEET 
LUDLUM 2929 - CJ Start Date 

COUNTER SIN 

Stop Date 
lCPM I 31 - C P l  VOIUO I 100 

%EAROR - C CLVALUE 

% ERROR 
-~~ 

SRC. S/N I SRC. CPM 

I 

BKG. CPM VALUE DPM I K ERROR 

I 

TIME 
-~ 

EMP. INT. 
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1 .o OB J ECTlVE 

To set the flow rates of personal air sample pumps to  specified flow rates and/or t o  

produce calibration curves for personal air sample pumps with rotameters or other flow 

indicators, when necessary. 

2.0 SCOPE 

2.1 This Radiological Operations Procedure (ROP) shall be used for setting and/or 

determining airflow rates of personal sampling pumps used for collecting air 

samples to  determine exposures of Jacobs' personnel t o  airborne contaminants. 

A bubble tube is used to  determine the volumetric flow rate of personal air 

sampling pumps. The time required for a soap bubble to  pass through a known 

volume is measured. Division of the known volume by the measured time 

yields the flow rate. 

2.2 

3.0 PROCEDURE 

3.1 General 

3.1.1 Calibration frequency will be as follows: 

Pumps used for personal air samples should be calibrated before 

and after each use. 

Repaired pumps should be calibrated before use. 
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3.1.2 Pumps addressed in this procedure include the following: 

personal sampling pumps with rotameters; 

personal sampling pumps with flow controllers; and 

. low-volume sampling pumps. 

3.1.3 Special instructionsfinformation. include the following: 

’ The bubble tube is used for calibration because it is a primary 

standard. 

If pumps are calibrated near their use location, it should not be 

necessary to correct sample volumes for temperature and pressure 

(or altitude). 

Pumps calibrated using this procedure should have the appropriate 

air samplers (e.g., filter holders/filters, cyclones, etc.) in place in 
- . . . . - . 

the sampling train. 

3.1.4 For calibration informatioddate to be documented, see ROP 10.05, 

Utilization of Airflow Calibration Log. 

3.1.5 Calibration equipment includes the following: 

timer - capable of timing to a t  least 1/10 second accurately; 

bubble tube, including the following: 

- 0 to 500 milliliter (ml) or larger for personal sampling 

pumps; and 

- 0 to 50 ml for low flow sampling pumps. 



PERSONAL AIR SAMPLE PUMP CALIBRATION 

ROP: 10.04 
REVISION: 0 
PAGE 3 OF 7 

sampler, including the following: 

- filter holder/filter; 

- cyclone/cassette/filter; 

- . sorbent sample tubes; and 

- colormetric detector tubes, long duration. 

in-line chamber for use with samplers that cannot be operated in- 

line; 

flexible tubing; and 

pump-adjusting tools. 

3.2 Calibration Procedu ral SteDQ 

3.2.1 Charge pump batteryb), if low charge is indicated. a 
3.2.2 Turn pump on and allow to run a t  least one minute, preferably five 

minutes, before calibrating. 

3.2.3 Fill in Items 1 through 10 on the Airflow Calibration Log form if not 

already done (ROP 10.05). 

Record the date, time, and initials or signature on the log form 

according to instructions. 

Specify the target flow rate and its units on the log form. 

Wet the inside of the bubble tube with bubble solution or water. 

Assemble calibration apparatus by connecting the bubble tube outlet 

to  the sampler inlet (or inlet of the in-line chamber) and the outlet of 

the sampler (or outlet of the in-line chamber) to  the pump inlet with 

flexible tubing. (See the figure below.) 

3.2.4 

3.2.5 

3.2.6 

3.2.7 

. 
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SAMPLING 
.- - PUMP - 

5 0 0  - - - - - 
- 

3.2.8 Be sure connections are tight. The sampler and/or in-line chamber can 

be tested for leaks by sealing the inlet, drawing a slight vacuum by 

sucking on the outlet, sealing with the tongue, and noting if vacuum 

holds for several seconds. If the vacuum does not hold, check and 

seal all connections and retest. 

3.2.9 Choose a calibration volume that will take the bubble at least 10 

seconds to travel, if possible. For example, with a 500 ml bubble 

tube, a bubble will cover 400 ml in 14.1 seconds if the pump is pulling 

1.7 liters per minute (Ipm). Record the calibration volume on the log 

form. 
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3.2.10 

3.2.1 1 

3.2.1 2 

3.2.1 3 

3.2.14 

3.2.1 5 

3.2.1 6 

3.2.1 7 

3.2.1 8 

3.2.1 9 

Set acceptable flow rate limits hg. ,  Q A  5 percent or Q* 2 percent). 

Determine the time (for the bubble to traverse the calibration volume) 

limits equivalent to  the flow rate limits set in Section 3.2.10 and 

record on log form. 

Seconds = (Calibration Volume [litersl/Flow Rate [Ipml) x 60 

Initiate bubbles by momentarily touching bubble solution in its 

container to the inlet of the bubble tube. 

Run bubbles up the bubble tube until several pass the end of the 

calibration volume before breaking. 

Initiate a bubble. 

Time the bubble between the marks delineating the sample volume 

and record in the "Measured" column of the log form. 

If the pump has a rotameter, note the reading (center of ball) on the 

log form. 

If the "measured time" is within the limits determined in Section 

3.2.1 1, repeat the steps in Sections 3.2.14 through 3.2.1 6 a t  least 

twice. If not, adjust the flow of the pump, note this on the log form, 

and go back to  Section 3.2.14. 

If three successive measurements are within the limits, the pump can 

be considered calibrated. If not, adjust the flow of the pump, note 

this on the log form, and go back to Section 3.2.14. 

Be sure to  record ambient temperature and pressure (or altitude) 

conditions on the log form as specified in the instructions. 
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NOTE: I f  a rotameter calibration curve is desired, the 

procedure can be repeated using different target flow rates 

until the data for the calibration curve are generated. 

3.3 Qualitv AssurancQ 

3.3.1 At least semiannually, check the timer against another timer ( f 1 /10 

second agreement is acceptable). 

3.3.2 At least annually, a minimum of 10 percent of the calibration 

calculations should be audited. 

4.0 REFERENCES 

ROP 10.05, Utilization of Airflow Calibration Log 
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1 .o DB JECTIVE 

To explain how the Airflow Calibration Log is to  be used to document calibrations of 

airflow devices. 

2.0 GENERAL INFORMATION 

2.1 Calibration of all airflow devices used for health physics sampling shall be 

documented using the Airflow Calibration Log (Form 10.4.8A). 

The Airflow Calibration Log, Form 10.4.8A, was designed specifically for 2.2 

documentation of calibrations performed on personal sampling pumps. The 

form should also be flexible enough to  be used for any type of airflow 

calibration. Three blank columns are included to  allow this flexibility. For 

example, when calibrating a high volume sampler, the pressure drop across the 

orifice can be entered in one of the blank columns, the rotameter reading in the 

rotameter reading column, and the resistance plate number in another blank 

column. Blank column(s) can be used for comments when appropriate. 

The form was designed to  document multiple calibrations of one specific airflow 

device (e.g., personal sampling pump, Staplex sampler, etc.) using one specific 

calibration device (e.g., bubble tube, orifice meter, etc.). If the same airflow 

device is t o  be calibrated with a different calibration device, a separate sheet 

should be used. 

2.3 

2.4 When calibrating personal sampling pumps for specific flow rates, a series of 

range-finding trials may be necessary. If the flow rate is measured and found 

f lmWSAOU\rop10.01\12/1~~3 lrrpfl 

I 
L 
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not to be the desired flow rate, the pump flow is adjusted in an attempt to 

obtain the desired flow rate. Some personnel may choose to document all 

calibration trials; others will want to document only the measurements made 

after the pump is properly adjusted. Either way is acceptable. At a minimum. 

at least three consecutive measurements of the flow rate of the properly 

adjusted pump should be documented. Also, if the pump is being calibrated 

after use, at least three consecutive measurements of the flow rate should be 

made and documented before any adjustment of the pump flow is made. 

3.0 PROCEDU RE 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.0 

3.9 

The procedure for completing the Airflow Calibration Log is described below. 

Numbers listed in brackets correspond to required entries as indicated in 

Figure 1 (attached). 

List the location of the device being calibrated as assigned t o  or being used 

atSl1 

Enter the page number of this form sheet in relation to all other airflow 

calibration log form sheets on file for this particular deviceJ21 

Indicate the type .of device calibrated (e.g., personal sampling pump, area 

sampling pump, wet test meter, etc.).(31 

Identify and document the brand name (e.g., DuPont, Gillian, Staplex, etc.).[4] 

Document the model number (e.g., P25000, P4000, etc.).[51 

Record the serial and/or identification (ID) number(s).[61 

Note the type of calibration device used (e.g., bubble tube, orifice meter, 

etc.).[71 

Record the brand name, if any.[81 
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3.10 

3.1 1 

3.12 

3.13 

'3.14 

3.1 5 

3.16 

3.17 

3.1 8 

3.1 9 

Record the model number, if any (if not, a brief description such as 0-55/0-500 

milliliter [ml] for a bubble tube could be used).[9] 

Record the serial and/or ID number(s), if any.1101 

Record the date the calibration is performedJl1 I 

Recording the time of calibration is critical when there is the possibility that the 

device may be calibrated more than once on the same date, such as sampling 

before and after a shift. A simple notation of A.M. or P.M. may be 

adequate.1121 

The initials or signature of the person performing the calibration should be 

entered here.1131 

If there is a "target" flow rate the device is to be calibrated for (e.g., Ipm), the 

flow rate should be written between the parentheses in the column 

heading.1141 

The units (e.g., Ipm) of the flow rate should be written between the 

parentheses in the column heading.1151 

When the calibration involves the use of a measured "Calibration" volume, as 

when using a bubble tube or spirometer, that volume should be recorded 

here.[l6] 

Record appropriate units between the parentheses in the column heading.[ 171 

When calibrating airflow devices, such as personal sampling pumps, it is not 

feasible to  set the flow rates exactly. Therefore, a range of acceptable values, 

such as (0 f 5 percent) or (0 f 2 percent), must be determined. The "limits" 

of that range of flow rates or some other related parameter (e.g., the time for 

a bubble tube) can then be used to  decide when the calibration of the device 
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3.20 

3.21 

3.22 

3.23 

3.24 

3.25 - 
3.26 

3.27 

3.28 

a 

is acceptable. The parameters, such as time, volume, or flow rate, that the 

limits are for should be written on this lineJl81 

The units of that parameter go in this spaceJl91 

Record the lower limit from 19.[20] 

Record the upper limit hereJ211 

Record the measured quantity in this spaceJ221 

The unit of measured quantity is recorded here.1231 

The value of the measured parameter for each calibration trial should be 

recorded in this column.[24] 

Use "N" for no or "Y" for yes to indicate whether the flow control of the device 

being calibrated was adjusted after this calibration triaIJ251 

If the device has a rotameter (e.g., MSA Model G, Hi Vol, etc.), the reading 

(center of ball) should be noted hereJ261 

XX - The blank columns can be used for recording other pertinent parameters 

or comments as mentioned in the introduction. 

The information entered in the first five columns (Items 11 through 21) 

generally does not change during a calibration session and should be entered 

only in the row corresponding to  the first calibration trial. This procedure will 

result in blank spaces in these columns in the following rows. The blank 

spaces in the third and fourth'columns (Items 14 and 16) should be used to 

record the ambient temperature and atmospheric pressure (absolute) or altitude 

of the calibration site. 

RmWSPiOV\roplO.O6\1U11193 WPO 
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7.3.1 BDDrov ed Hearinu Pr otectioq 

o Approved hearing protection must be worn by 
employees working in designated high noise areas, 
operating tools or equipment, or working near 
tools or equipment where time weighted average 
(TWA) is above permissible noise limit standards. 

o Approved hearing protection shall consist of ear 
plugs or ear muffs which shall reduce the noise 
exposure to within a permissible limit. 

7.3.2 

o The work areas shall be periodically monitored to 
establish designated high noise areas. 

o Noise monitoring .shall be conducted using a 
"delta" scale of the sound level meter. 

o Documentation of the area sound level monitorings 
shall be maintained. 

7.3.3 Audiometric Testinq 

o Audiometric testing is required to establish 
baseline audiometric evaluations when employee 
exposure will equal or exceed an 8-hour TWA of 85 
decibels. Such audiometric testing should be 
conducted on an annual basis for employee hearing 
loss evaluation. 

o The decision on audiometric testing shall be made 
on an individual project basis. 

Section 7.3 
Page 1 of 3 



7.3.4 General 

o Evaluation of construction equipment under 
general use has determined that hearing 
protection may be required when employees are 
involved in the following tasks or working with 
the following equipment. 

Pile driving 
chain saws 
skill saws operator 
Table saws 

Hydro-blasting 
Air grinding 

Electric grinding 

Air compressor 
(full throttle) 

Welding machine 
(full throttle) 

sump P\nnp 
(without muffler) 

Pneumatic chipping 
hammers/guns 

Arc gouging 
Concrete pumper 
Ground tamper 
Cherry picker (full 

throttle) 
Concrete cut-off saw 
Front end loader 

(without cab) 
Impact wrench' 
operator 

Bull dozer (without 

Pavement breakers 
cab) 

Powder actuated tools 

7.3.5 

o Employees shall be educated upon h i r e ,  and 
annually thereafter, in the proper use of the 
provided hearing protection equipment. 

o Additional training shall be provided on the 
designated and evaluated high noise areas to 
include the tasks exposing employees to high 
noise levels. 

Training should also include the effects of high 
noise. 

o 

o Records shall be maintained on all training 
performed including those receiving such 
training . 

Section 7.3 
Page 2 of 3 



7.3.6 Pocumentatiog 

o In addition to documentation being maintained on 
noise surveys, hearing examinations, and training 
documentation shall be maintained on the types of 
hearing protection provided and its' application. 

o Documentation shall be maintained by the Site 
Safety Representative. 

Section 7.3 
Page 3 of 3 



APPENDIX C 

CONTAMINANTS, PERSONAL PROTECTIVE EQUIPMENT, 

AND MONITORING REQWREMENTS 

Recycled 



Site Location and Description 

Location: Well 5771 

MONITORING REQUIREMENTS 

Contaminant PEL Instrument Range 

Hydrocarbons - PID 0 - 2000 ppm 

Radionuclides varies HiVol - 
Particulates 10 mg/m3 MIE Miniram .1 - 100 mg/m3 

11 Description: Well to be abandoned. Potential exists for radionuclide contamination in well. I1 

ACTION LEVELS 

Level D Level Level 
Modified C B 

0 - 5 ppm 5 - 25 ppm >25 ppm 

c.1 DAC - 7 

0 - 2.5 mg/m3 2.51 - 10 - 
malm3 

Contaminant 

PCBs (Aroclor 12601 

Notes 

Analytical Method 

- 

PPE for RAD levels > .l DAC 
and >2.5 mg/m3 
particulates will be 
determined in conjunction 
with EG&G Radiological 
Engineering and Industrial 
Hygiene. 

Shading indicates upgredes in PPE if action levels ere reached 

(wpfl h:\wp\flets\hspiou\appb.tbl 04/29/94 1 of e Recycled 



Location: Wells 5670, 6271 , and 0587 

Description: Wells will be abandoned. Area is potentially contaminated with solvents, including carbon tetracholride, radionuclides, and 
particulates. 

~ 

uspect Contaminants: 
I 

Contaminant PEL Instrument Range 

Hydrocarbons PID + I o - 2000 ppm 

Level D 
Modified 

~ 0 - 5 PPm 

Level Level 
C B 

5.1 - 25 ppm >25 ppm 

0 - 2 ppm > 2  PPm - 
<.l DAC 

Carbon tetrachloride 

Radionuclides 

Particulates 

Notes 

2 ppm Sensidyne 

varies HiVol - 
10 mg/m3 MiE Miniram .1 - 100 mg/m3 

Colorimetric tube 

If positive readings are 
noted, colorimetric tubes will 
be used to check for carbon 
tetrachloride. 

(1) Level C work will be 
based on input from 
EG&G Radiological 
Engineering and 
Industrial Hygiene. 

Contaminant 

Chlorinated Hydrocarbons 

Radionuclides 

Analytical Method 

NlOSH 1003 

Jacobs ROP 10.01 and 10.02 

(wpfl h:\wp\flats\hspiou\eppb.tbl 04/29/94 

Shading indicates upgrades in PPE if action levels are reached 
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Site Location and Description 

Location: Well 0888 

Description: Well will be abandoned. Potential contaminants include solvents, radionuclides, particulates, and beryllium. 

Level D 
Modified 

Suspect Contaminants: 

MONITORING REQUIREMENTS 
I 

Level Level Notes 
C B 

Contaminant . PEL Instrument 

Hydrocarbons 

Sensidyne 
Colorimetric tube 

Particulates 10 mg/m3 MIE Miniram 

0 - 5 ppm 

0 - 2 ppm 

0 - 2.5 mg/m3 

0 

< . l  DAC 

11 Beryllium 

5 - 25 ppm 

- (1) >2 PPm 

- (2) - (2) 

>Background - (2) 

- (2) - (2) Radiological Engineering. 

>25 ppm (1 1 GMC-H type cartridge 
not certified for carbon 
tetrachloride. 

(2) PPE for radionuclides 
and particulate levels in 
excess of Level D 
Modified will be 
determined in 
conjunction with EG&G 
Industrial Hygiene and 

I .002 mg/m3 1 MIE Miniram 

Analytical Method Contaminant 

Beryllium, Chromium NiOSH 7300, Elements 

I Chlorinated Hvdrocarbons NlOSH 1003 

Radionuclides Jacobs ROP 10.01 and 10.02 

Radionuclides - HiVol 

Range 

0 - 2000 ppm 

.1 - 100 mg/m3 

.1 - 100 mg/m3 

- 

ACTION LEVELS 
I I d 

Personal Protective Eauiamentr 

(wpf) h:\wp\fIats\hspiou\appb.tbl 04/29/94 3 of e 



Site Location and Descripl 

'ONITORING REQUIREMENTS 

PEL Instrument Range 

- PiD 0 - 2000 ppm 

10  mg/m3 MIE Miniram .1 - 100  mg/m3 

- HiVol - 

Locations: Wells 01 54, 0254, 0354, 51 70, 5270, 5470, 5570, 5071, 51 71, 5671, 5871, 5971, 6071, 6171, 6874,4087,0188, 
0288,0388,0488,0588,0688,0788,0988, 1088,45091,45191,45291, and 42893 

ACTION LEVELS 

Level D Level 
Modified C 

0 - 5 ppm 5.1 - 25 ppm 

0 - 2.5 mg/m3 (1) 

<.l DAC (1 1 

11 Description: Wells to be abandoned 

Suspect Contaminants: 
I I 1 

11 

Level 
R 

II 
Notes I T  Contaminant 

Contaminant 

Radionuclides 

Hydrocarbons L 
Analytical Method 

Jacobs ROP 10.01 and 10.02 

Radionuclides 

>25  ppm (1 ) Actions for elevated 
levels of radionuclides 
and particulates will be 
determined in 
conjunction with EG&G 
Radiological Engineering 
and Industrial Hygiene. 

Shading indicates upgrades in PPE if action levels ora reached 

(wpfl h\wp\flets\hspiou\sppb.tbl 04/29/94 4 of e Recyded 



Site Location and Description 

Locations: 

Description: Wells to be installed 

Wells 10094, 101 94, 10294, 10394, 10494,10594, 10694, 10794, 10894,10994, 1 1094,11194,11294, 1 1394, 
11494, 11594, 11894,and 11994 

ACTION LEVELS 

Level D Level Level 
Modified C B 

uspect Contaminants: 

Notes Contaminant PEL 

Hydiocarbons 

Instrument 

Particulates 

Radionuclides 

0 - 5 ppm 5.1 - 25 ppm 

10 mg/m3 I MIE Miniram 
I 

r 
Contaminant Analytical Method 

Radionuclides Jacobs ROP 10.01 and 10.02 

- I HiVol 

Range 

0 - 2000 ppm 

0 - 2.5 m /m3 

>25  ppm 

(1 )  

I1 I 

(11 Actions for elevated 
levels of radionuclides 
and particulates will be 
determined in 
conjunction with EG&G 
Radiological Engineering 
and Industrial Hygiene. 

Shading indicates upgrades in PPE if action levels ere reached 
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e 
Locations: 

Descriptions: Locations noted as having high radionuclide levels per Historical Release Report EG&G 1992). 

Wells 5474, 5674, 5574, 5271, 5070, 5471, 5371, 5571, 5370, and 0388 

MONITORING REQUIREMENTS ACTION LEVELS 

Contaminant PEL Instrument Range Level D Level Level 
Modified C B 

Hydrocarbons - PID 0 - 2000 ppm 0 - 5 ppm 5.1 - 25 PPm >25  PPm 

Particulates 1 0  mg/m3 MIE Miniram .1 - 1 0 0  mg/m3 0 - 2.5 mg/m3 (1) (1 1 

Radionuclides 

Notes 

(1) PPE for radionuclide and 
particulate levels in 
excess of Level D 
modified will be made in 
conjunction with EG&G 
Industrial Hygiene and 
Radiological Engineering 

Notes: 
PEL = Permissible Exposure Limit 
PID = photoionization detector 
pprn = parts per million 
DAC = derived-air concentration 
HiVol = high volume 

contaminant 

Radionuclides 

lwpfl h:\wp\flate\hspiw\appb.tbl 04/29/94 

Analytical Method 

Jacobs ROP 10.01 and 10.02 

mg/rn3 
PPE = personal protective equipment 
RAD = radiation 
NIA = not applicable 

= milligrams par cubic meter NlOSH = National Institute for Occupation Safety and Health 

e of e Recyded 



Site Location and Description 

Location: 241 93, 24393 

Description: Well will be abandoned. Potential Contaminants include solvents including carbon tetrachloride, chloroform and 
perchloroethylene, radionuclides 

Instrument 

uspect - Contaminants: 
I 1 

Range Level D 
Modified 

MONITORING R 

Contaminant PEL 

Volatile organic 

Carbon tetrachloride 

Level 
C 

Perchloroethylene 25 PPm 

Chloroform 

Level Notes 
B 

3lJ I REMENTS ! ACTION LEVELS ! 

0-2000 pprn 5-25 ppm PID 

Contaminant 

Chlorinated Hydrocarbons 

Sensidyne 
colorimetric tube 

Sensidyne 
colorimetric tube 

Sensidyne 
colorimetric tube 

MIE Miniram 

Analytical Method NOTES 

NIOSH 1003 if  level B/C action levels reached 

Well Abandonment X 

0.1 - 100 nig/m3 0 -2.5 I > 2.5 mg/m3 

GMC-H type 

> 25ppm 

Saranax i f  body contact wl 
free liquids likely; 11 mil 
Nitrile gloves if hend contact 
wlfree llquids likely 

'tube samples req'd i f  PID 
reads above background 

1 1  

Radiatlon Survey 

Other: discrete water sampllng 

X 

X 

'ersonal Protective Equipment: 
I- 

Type of Work Level D Tyvek I 1 k:c%d 
11 Coveralls 

Saranox Nitrile 

I 
Silvershield I Other I Full-lace I 

Gloves Respirator 
NOTES 11 

X I X I I I I .  see ebovs II 
1 I I I I JI 

Shading indicates upgrades in PPE if.action levels are reached 



Site Location and Description 

Location: 24093, 25093 

Description: Well will be abandoned. Potential Contaminants include solvents including carbon tetrachloride, chloroform and 
perchloroethylene, radionuclides 

MONITORING REQUIREMENTS ACTION LEVELS 

Contaminant PEL Instrument Range Level D Level Level 
Modified C B 

Volatile organic PID 0 -2000  ppm 5-25 ppm > 25ppm 
compounds 

Carbon tetrachloride 2 PPm Sensidyne > 1  PPm 
colorimetric tube 

colorimetric tube 

colorimetric tube 

Perchloroethylene 2 5  PPm Sensidyne > 1 2  ppm 

Chloroform 2 PPm Sensidyne > 1  PPm 

Notes 

'tube samples req'd i f  PID 
reads above background 

Cont eminent Analytical Method 

Chlorinated Hydrocarbons NIOSH 1003 

Type of Work 

NOTES 

i f  level B/C action levels reached 

1 Level D I Level D 
Modified 

Well Abandonment X 

I Tyvek I Saranex I Nitrile I Silvershield I Othfger I Full-fece 
Coveralls Coveralls Gloves 11 Gloves Respirator 

X 

NOTES 

GMC-H type Saranex if body contact 
w/free liquids likely; 1 1  mil 
Nitrile glovee if hand contact 
wlfree liquid8 likely 

X 

Shading indicates upgrades in PPE i f  action levels are reached 



I 

MONITORING REQUIREMENTS ACTION LEVELS 

Contaminant PEL Instrument Range Level D Level Level 
Modified C B 

Volatile organic PID 0 - 2000  ppm 0 - 5 ppm 5 - 25 ppm >25 ppm 
compounds 

e 

Notes 

Nuisance dust 10 mg/m3 MIE Miniram 0.1 - 100 mg/m3 0 - 2.5  mg/m3 >2.5  mg/m3 

Contaminant 

I I II I I II 

7 

Analytlcal Method Notes 

I' I I 

Shading indicates upgrades in PPE if action levels are reached 
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TMA 

7/28/93 

. .. . . 

1 '  

To: 

REV. 1 

. . .--. 



TEL No. Mar 01,911 12:29 F.08 /1 .  

I 
906 gFJ66 c l l c n t  

Contact Cont r s c t  

Lab rssplc i d  9402163-04 C l i e n t  r m p l e  I d  wOO2410A F i l t e r e d  
Dept sample i d  Locr t ion /nr t r ix /Levr l  YATER 

Received puLs/94 CoLLottmd/v01~me/Bssir g3/75/9b _ I O 1 0  #L 
X moisture Chain o f  Cuatody/SAB no RIP941656 

I ~ 

RESULT 2. ERR 101 ROL QUALI- 
CAI; 10 pCi / l  <TOTAL) pCflL p C i / L  F I E R S  TEST 

DATA I HEETS 

... . . .. . 

. .. . .  

Lsb i d  THAI? 
Protocol  U P  

Vcrston ysr 2 .1  

Vereion 2.28 
Report d a t e  -9 4 

Form DVD-DS 



SDQ w-, c l l o n t  -- 
con t .8 t -DsB.r, Contraot 

Lab 8.aplO I d  p40216S-OS C l i e n t  8aaplo I d  eYOO2408A -. P(lt.red 
Dept oemplo I d  ~ o c ~ t l o n / ~ ~ t r I x / ~ o ~ o l  YATeR 

Rocolved -94 C o l l o c t ~ d / V o l u ~ o / B 8 r ~ ~  W- 990 RL 
% 8018tUre Chrfn Of Cu8tody/SAS no =&* 

. .. . . .  

I 

I 

. .. DATA 8HER8 
. .  Page 3 

h g c  13 
SURRARY DATA 8ECTIOR 

Lab I d  JRAE 
Protocot fiRRAsF 

Form gVD-DS 
Vorrlon yor 2 .1  

Vorrlon U S  
R O p O t t  d8tO W ? S / 9 4  



r - 

TEL N o .  Mar 01,94 12:13 P.08/1, 

a ............................. .......................... 

5 \ 7 0  
I 

906 JF365 C l i e n t  sEe6 Rocky F l a t e  
Contact W Q W L  contract 

Lab sample l d  .9402162-03 C l l r n t  sample i d  jNO024OGA 
bept sample i d  Locatlon/Rstrlx/Level WATER 

R e c r i v r d  92/18/94 c~l lectod/Voluar /Baele  02l15194 7507 ML 

x 6 1 6 $ 6 t U r t  chaln o f  cuetody/SAS no BJ- 

. . . .  

i 

Lab f d  m€ 
Protocol F R R A S P  

Version ycr 2 .1  

Version 2 .28  
Report dote 03/07 /91 

Form DVD-DS 



~~ 

TEL N o .  Mar 01,94 12:29 P.O9/1( 

S D 6  u366 C l i e n t  F L s t s  
Contmct Jeanet te  k8.r Contr8ct  

2 

Lob momple I d  9402163-05 C l l s n t  rmaple i d  BY002396A~ FI l t s r s d  

Dept somple i d  Looot ion/notr lx /Lovel  UATeR 
Received 02/18/94 ' C o ~ l e o t e d / V o l u o e / B o r ~ m  02/?5/94 99s ML 

x .oimture Chain of Cuotody/SAS no RFP9114S4 

DATA SHEETS 

SURHARY BATA SECTIOH 
Psgt 5 

Page 15 

1 
I 

i 
' i  

Lab i d  THAE 
Protocol  GRRMP 
Verclon ysr 2.1 

Version 2.28 
R t p o r t  date 02/28/91 

Fora DVD-DS 



T N A / E B E R L I B E  
ROCKY FLATS, SD6 RF565 

D A T A  6 E E B Z  

RESULT 2r ERR l lDA R DL QUALI- 

S 2 7 D  
I i 

SDB RF365 C l l e n t  m 6  Rocky F l a t s  
Contact Jeenet t e  PeSa r Cont root  

Lab ermple i d  9403162 - 04 C l i e n t  .ample 3d W02396A 
Dapt eample Id Locetion/WatrlK/LbveL LCAIER 

Received &!18/94 c o l  tected/VeLuse/Bosia g 2 / 1 5 / 9 4  7566 t l L  
X moi i ture  chain  of CurtodyfSAS no wP9Ll45L 

. .  

I I 
Lab i d  T l A E  

Protocol B R R A S P  

Fora DVD-DS 
Version vcr 2.1 

Vcrston 2.20  
Report d o t e  ea10 1194 



... 
..... 
.. ..- 

TEL No. 

Lmb sample I d  
bept m a p l e  i d  

Reoeived 

I 



TEL N o .  Mar 01,94 12:11 P.O5/15 

TMA/EBEILIIE 
ROCKV FUTS, SD6 P M 5  

DUPLICATE 

5 5 7 0  

I L.b idTWAE 
Protoaol QRRASP 

Verslon Ver 2.1 

Vcreion 2.28 
FOm DYPDUP 

Report dbte 91/01/94 



1 
~~ 

TEL No.  Mar 01,94 12:14 P.10/11 
# .  

T W A / E B L R L I I E  
. . .  .. .."_.......* 

,C...I...LLI..I"I.. .......... .*"..... ........ -*.....-. .-."". ,.,... .. ..... .^XI. ....-...-.- SU9R23 B .... 
POCKY FLATS, SO6 RF365 

C." D A T A  S H E E T  

5 5 7 0  
SDG I F 3 6 5  C l ien t  F ls tb  

Contact deanettc D eEiar Con t r o c  t 

Lab osmple i d  p402162 - OS C l i e n t  rasp10 I d  gU0238aA 
Locst ion/ la t r ix /Level  YATER 

Received qZI18/90 ' Cot loctod/Volume/Bsa~ 8 115 19 4 7 6 0  nL 
Dept ramp10 I d  

X r o l s t u r e  Chain of Cumtody/BAS no flFP941451 

I 

I 

euALI- RESULT 20 EPP UOA IDL 
AWALVTE CAB NO pC1/L (TOTAL) pCI/L pC4/L FrERS TEST 

. . . .  

Lob i d  TWAE I P r o t o c o l  G R R A S P  
~ 

Version yer 2 . 1  

Vcrelon 2.28 
Report date 93/01/94 

Form PVD-DS 

I I I 



- r 

. 
i E  EPn SFIHPLE 

VOLATILE ORQRNXCS WFILYSIS DnTn 8HEET & TENfnTIUELV IDENTIFIED COMPOUNDS I 
1 BW00241GR 

Lab Namer JT PI;RBBURW Contracts 30491B I 

Mrtrixi Csoll/nator) UnTFR Lab Srmplc  ID# -3 0 1  

Lab Codma JTPR Case No.: 414918 SaS No.: SDG No. t P444V 

Sample wt/vola ( g / m L )  ML Lib Falo I D 8  7 M  

Leuel 8 (low/mod) LOU D a t e  Received: @2/17/9+ 

X Moi8turea n o t  dec. Datr Clnrlytmd:  88/17/9 4 

Column (prck/cap) CQP Dilution Factors Lta 

Numbor  TIC8 found8 _5 
CONCENTRGTION UNITSi 
(ug/L or ug/Kg) YB/1 

I I I I I 
I cns NUMBER I COMPOUND NCIME I RT I EST. CONC. I 0 

I 1. I UNKNOWN I 16.94 I 0. 1-1 J 
I 2. S26-73-8 I BENZENE, l,i?,J-TRIMETHYL- I 19.9s 1 0.WI.T 
I 3. 3389-54-6 11-BENZOYLPVRROLIDINE I 20.24 I 0.sbIJ 
I 4. I UNKNOWN 1 20.72 I 8.22lJ 
I 5. 673-32-5 I BENZENE, 1-PROPYNYL- I . 21.82 I 8.28lJ 

J i i i i i i i ~ ~ i i i ~ i i i ) ~ ~ a ~ ~ = a = i = = ~ ~ = = ~ ~ = = = = ~ = = = = = = ~ ~ = = i i = = m ~ ~ = ~ a = = ~ m - = -  1m-r- + 

I I I 1- 

FORM I VOR-TIC 1/87 1 



'. 
1R €Pa SRMPLE 

U U T X L E  ORGCINICS - L Y S I S  DCITCI SnEET @ I 
I GW08241GF1 

Lab Name8 f T  PyIsBLLBG H Contract: 304918 I 

L i b  Code: JTPQ' Ca.0 NO. I 94918 SFIS NO.: SD13 N o . :  P 4 4 4 V  

Mat ri x : t so i 1 / w r t  or) WCITER L i b  Smmplc ID: Q40216301 

Srmpl. wt/vol: 2S.Q ( g / r L )  ML L i b  Filo ID: -0?17M 

Level 8 (low/red) Lp)lr 

% Moisturor not doc. 

Dit. Recwived: 02/17/94 

Date Clnrlyrrd: w 17/94 
Column: (peck/crp) W P  Dilution Factor: 1.8 

CONCENTRnTION UNITS* 
Cm6 NO- COMPOUND ( u g / L  or ug/Kg) W L  0 

I 
I 
I 
I 
I 
I 
I 
1 
I 
f 
I 
I 
I 
I 
I 
I 
I 
L 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

8 - 1  I U  
8 . 1 I U  
0.41U 
0.51u 
a. 1 I U  
0 . 2 I U  
0.2lU 
e. I IU  
0.21u 
0. I I U  
0 . e Iu  
0 . 6 I U  
e. 1 I U  
0.41U 
0 .3 lU  
e. 1iu 
0.2ll.J 
e. 1 IU 
0.21u 
0.21u 
80 1 I U  
0.21u 
8- 1 IU  
0 . 2 l U  

0.21u 
0.31U 
0.21u 
0.21u 
0.2lU 

I u c  

1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 



FORM f 

0 . 2 l U  
8 . 2 l U  
0.21u 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1/87 6 1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 

,.,,-,._.0- ....- --. -.-. r...- - 1 0  , c,_, , . . . ,.. , , ,--.? 



99-70  
*. 

1CI EOcl SRMPLE NO. 
UOLRTILE ORGFINICS FINALYSIS DFITR SHEET 

1- I 
L o b  Namor IT PITTSBURGH Contract: 384918 

Lab Code: ITPQ Case No. a 84918 sas No. : SDG No.  : P 4 4 4 V  

Matrix: teoil/nater) U T E R  Lab Sample ID: 04@2164Ull 

Sample w t l v o l :  ( p / m L )  Lab File ID: bBZ@Z 1 RD 

Level: ( l o ~ / m e d )  WW Datr Receivrd: 82/17/94 

X Moisture: not dmc. D a t r  Qnrlyzod: 82/18/94 

Column: (prck/cap) CCIP Dilution Factor: 258 

0 

CDNCENTRRTZON UNITS: 
cns NO. COMPOUND I.ug/L or u g / K g )  UG/L Q 

1 ma 
120 
50 

180 
3 1  8 

58 
2s 

1 @B 
12a 
e5 

8800 
50 
2s 

ZS 
50 

1 sO 
25 

100 
75 

620 
s0 
2s 
s0 
50 
25 
se 
25 
50 
50 
50 
75 
50 

22mm 

5 m  

50 
90 

I 
IU 
I U  
IU 
IU  
I 
IU 
IU 
I 
I U  
I U  
I U  
I 
IU 
IU 
tu 
IU 
I U  
IU 
tu 
IU  
IU 
I 
I U  
IU  
tu 
IU  
I U  
IU  
I U  
I U  
IU 
111 
IU 
I I J  
IU 
IU 

I -  
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
1 
i 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

. , . . . . , , . - - .., *-. . . . . - - -  . .  



.. 
EPFI SClMPLE f 

I 
I GU882.37GF, 
1 

I €  

TENTQTIVELY X D E N T I F I E D  COMPOUNDS 
UOLmTILE ORQFINICS RNQLYSXS DnTR SHEET 

Lab Name: IT PITTSBURGH Contract: 3 h 4 9 1 A  

Lab Coder ITPQ C a s e  No. i 949 i8 

Matrix: (soll/wator) WRTER 

0 
SQS N o . :  SDG No.  : F ’ 4 4 4 U  

Sample wt/volr 2 5 4  (g/nL) M L  

Lmvol: (low/med) Lpbr 

X Moisture: not dec. 

N u m b e r  T I C S  f o u n d :  3 

Lab Sample ID: 0462164@l 

Lab File ID3 6 0 a 1 z i e ~  

D a t  R o c o  i v e d  a 17/94 

D a t e  Clnalyzed: BZ/18/94  

D i l u t i o n  F a c t o r 8  j-558 

CONCENTRQTION UNITS, 
(ug/L or ug/Kg)  UG/L 

1 I I I 

.. 

1/07 



a. 

55’ 0 I= la 
VOLRTXLE ORQFINICS QNRLY616 DClTFI SHEET 

I GW@@i?Z8GQ 
Lab Name: IT PXTTWII RBH Contract a 384918 t 

L a b  Codcia ITPFl Case No. I 949L8 YRS N o . :  SDB NO.: F’G44W 

Matrix8 (soil/wator) WRTER Lab Sasple ID: 940 2&~26 1 

6 0 2 a Z  1 -7 M Sample wt/ualr P5.Q ( g / m L )  L a b  File ID: 

Lev.1: ( l o w / r a e d )  LOW Date Rocotuod; & =/ 17/94 
Z Moicturr: not dcc.  D-to Qnalyzedr /17/94 

Column: (pack/cap) GRP Dilution F a c t o r 8  1 .8 

CR9 NO. 
CONCENTRRTION UNZTSa 

COMPOUND (ug /L  or ug/Kg) UG/L 0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

* I  
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 

I 
8 . 4 1 U  
0.51U 
0. e lu  
0.41U 
0 . 1 I U  
0 .2 IU  
0.1 IU 
d. 1 I U  
0 . 4 1 U  
0.  SIU 
0 . 1 I U  
0.LSIU 
0.21u 
0 . 1 I U  
0. Z I U  
S I ,  
0.21u 
0.61U 
0 . 1 I U  
0 . 4 1 U  
0. SIU 

0 . 5 : l U  
a. 1lU 
0.21u 
d.2IU 
0.11u 
0.21u 
a. 1 I U  
0 . Z I U  
0 . Z I U  
8 . 2 l U  
8.31U 
0 . Z I U  
0 . 2 l U  
0.21u 

0.118 ’ 

I 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
1 
I 



I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 

a FORM I UOFl 1/07 

.. , .~ . , 



c 

E m  SFIMPLE NO 

I 
I G u 0 0 2 3 e G I )  

1E 
VOLFlTILE ORGRNICS FlNF)LYSIS DCITa SHEET 

T E N T R T I V E L Y  IDENTIFIED COMPOUNDS 

Lab Names IT PITTS BURQH C o n t r a c t :  364918 I 

L i b  Code8 rTyA Case No. E 04918 SRS No.: SD13 No. I E 4 4 4 V  

M a t r i x :  tsoil/natcr) WFlTER Lab Seiplo, ID: Q40 216201 

Sample w t / v o l  I e5.e <g/mL) MI Lab F i l r  ID: -17M 

L m v o l  I (low/mcd) LOW Drts Rrceivod: g2/ 17/94 

% Moisture; n o t  dcc. D a t o  Flnalyzcd: S2/17/9+ 

Column (prck/cap) C W  Dilution Factor: 4.e 

Nunbrr T I C S  f o u n d ,  8 
CDNCENTRaTION UNITS: 
(ug/L o r  ug/Kg) UWL 

FORM I UOR-TIC 



557 O 

1FI EPQ SCIMPLE N 
UOLnTILE ORGRNICS RNRLYSXS DQTF( SHEET 

1 GW80ZS8GRDL W 

Lab Noam: IT PITTQBVRGH C o n t r a c t :  384918 1 

I Lab Code: JTPO Case N o . :  04918 SRS No.:  SDG NO. ;  P444U 

Matrix, (soil/water) Lab Simp10 I D a  Q402 16EYll 

S d R p 1 0  Wt/VOl: p 5 . m  cg/sL) ML_ Lab File SDI 603@Z 1 7 M  

Level: (low/med) barJ Date Roceavedr 93/17/94 

X Moisturet not der. D a t r  Qnalyzcd: @i2:/17/9+ 

Column: (psck/cap) Dilution F a c t o r :  

CONCENTRRTION UNITS8 
CR8 NO. COMPOUND ' ( u g / L  or ug/Kg) UG/L 0 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

I 
0.41U 
0. S I U  
8 . 2 I U  
0 . 4 l U  
0.1lU 
0 . 2 J U  
8.llU 
6 . 1 I U  
B.41U 
8 .51U 
8 . l I U  
8.21U 
8 . 2 l U  
0 . 1 I U  
8 . i Z l U  
5 1  
0 . 2 l U  
0.61U 
0. I I U  
0 . 4 l U  
0 . 3 l U  
0 . 1  IU 
0 . E I U  
0.1 IU 
0.i?IU 
0.21u 
0. i J U  

REVIEWED BY: 
FORM f VO 

U 
U 
U 
U 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
1 
I - 

1 / 0 7  

. .  





"- 0 57 
7 

1E EPn SRMFLE 
VULFITILE ORORNICS CINRLYSIS DFITCl SHEET 

TENTRTXVELY IDENTIFIED COMPOUNDS 
I GU0RL?38GQI 

Lab Naar: JT PITTS BURGH Contract i ,3@ 4918 I 

Lab Cod.: JTPR Case No.8  9491 6 SR6 No. I SDG No. I P 4 4 4 U  

Matrix: (coil/watcr) Lab Sample ID3 0402162Qll 

Sample wt/volr 25.a (g /mL)  M L  Lab File ID: hQt30Z17M 

Love1 I (low/med) LOW D a t e  R m c m  a v m d  i GI21 17/94 ~ 

I 

X Moisturoi n o t  dec. D a t e  A n a l y z e d :  412/17/94 

Column (pack/cap) CRP Dilution Factor: 1.a I 

Number T I C S  f o u n d :  2 
CONCENTR~TXUN UNITS? 
( u g / L  o r  u p / K g )  u(3/1 

I I I 

FORM I VOR-TIC 1 /e7 



. 5',7 0 

1FI @ EPCI SQMPLEg 
UOLCITILE ORGFINICS ONRLYSIS DOTR SHEET 

I GUa0Z39Gn 
Lab N a m e :  I T  PITTSBURGH Contract: Z 0 4 9 1  8 I 

L a b  Cod.: ITPn Came NO.:  414916 SnS No.:  SDG No.:  P 4 4 4 V  

Matrix1 Csoil/wrtor) WQTER Lab Simple ID: 044) 216283 

- 

Sample wtlvol: 2S.S ( p / a L )  ML Lab File ID: h 0402 1 7M 

Level a (lon/mod) Date Received: BP/17/ 94 

S Moisture: not dcc. Date Flnrlyzed: 9) 2/17/94 

Column: (pack/cap) CnP Dilution F a c t o r :  1.0 

CONCENTRRTION UNITSJ 
cns NO. COMPOUND (ug/L or ug/Kg)  UQ/L 0 

0.41u 
0.51U 
0.2lu- 
0 .41 lL  

0.2lU- 
e. 1 l U  
0. I I U  
0.41U 
0.ztu 
0.1IU 
0.21u 
0. Z I U  
8. IIU 
0.21u 
0.llU. 

0.61U 
0.1 IU 
0.41U 
0.31u 
0 . 1 l U  
0.i2IU 
0.11u 
0.2lU 
a.elu 
0. ilU 
0.21u 
0.1IU 
0.EIU 
e.eiu 
a.21u 
0.31U 
8 . 2 I U  
0.2IU 
0.21u 

e. 1 IU' 

e.zru 

I 
I 
1 
I 
1 
I 
I 
L 

c I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 

I 
I 
1 



e 

1 
I 
I 
1 
1 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
1 
I '  
I 1  
I 

I 

I I  

1 1  I 

%.- 

FORM I UOR 1/87 Re 

. _ _  .. - , , . . -. . -. I 



\ $%7D 
EPFI SQMPLE NO. 1E 

UOLFITILE ORQf3NICS FINCILYSIS DFITCl SHEET 
TENTOTIUELV IDENTIFIED COMPOUNDS 

I ouB8239op1~ 
Lab N a a m ~  J T  PITTWU RQH C o n t r a c t :  384918 

Lab Coder ITPR C ~ S O  N O .  I 04916 SRS No. a 6DG No. I p444U 

M a t  r i  x I ( mo i 1 /nrt er) WQTER 

Sample  w t / v o l :  4 g / m L )  ML 

L.v.1 I (Aow/ned) LOW 

X Moioturo: n o t  dmc. 

Column cprck/crp) &AP 

Number T I C S  found:  - 1 

Lab Sample I D a  0402162(63 

Lab File 101 W40P 17M 

Dmto Recmiumdm wl7/9+ 

D 8 t c  F lnalyzodt  02/17/94 

D i l u t i o n  F a c t o r :  

CONCENTRRTION UNXTSa 
(ug /L  or ug/Kg) UG/L 

FORM I VOCI-TIC 1/87 Q 

. . . .  



5 l q O  
EPG SRMPLE @ 1 .  

1FI 
UOLFITILE ORGRNICS RNFILYSIS DQTQ SHEET 

I GW@@24@GG 
Lab Name: I T  PITTSBURGH C o n t r a c t :  a(64318 1 

Lob Code:  ITPFI C a s e  No. :  a4916 SRS N o . ;  SDt N o . :  F.**LIV 

M a t r i x :  <~oil/water) UCllER L a b  Sample I D :  Q4021631nL: 

Sample  w t / u o l :  25.e ( a / m L )  ML Lab F i l e  I D :  6I2lhI21217M 

Level: ( l o w / r n o d )  LOU D o t e  Rucexved: k k E / 1 7 / 9 4  

X Moisture: n o t  dec. Date Qnalyzedt fl&/i7/94 

C o l u m n ;  {pack/cap) &Q p D i l u t i o n  F a c t o r :  1.12 

CRS NO. COMPOUND 
CONCENTRQTXON UNITS: 
(uy/L or u g / K y )  UG/L Q 



a 
0 
3 

i 
I 



4 i q o  
1E EPA S&MF.LE 

UOLRTILE ORGRNICS RNQLYSIS DRTR SHEET 
TENTRTIUELY IDENTIFIED COMPOUNDS 

I GWssEirsGC 
Lab Name3 IT PITTSRURBH C o n t r a c t :  3~14918 I 

Lsb Coder ITPR C a s e  N o . :  84916 SQS NO. : SDG N o . :  P 4 4 4 V  

a 

Sample wt/volt 25.0 ( g / m L )  ML Lab F i l e  ID: (.@6@,517M 

L e v e l :  ( l o w / m e d )  L O U  D a t e  Received:' Oz/17/94 

Z Moisture:  n o t  dec. Date Gnalyzed: &?/l.j./'>4 

Column (pack/cop) CQF' Dilution' F a c t o r :  J .  YI 

I 5, I UNKNOWN _.. .. I 19.0a I 
1 6 .  I UNKNOWN I ee.ss I 8.18 

I UNKNOWN I 23.74 I 1.6 
I I I 

@ I 7 .  
I 

FORM I UOQ-TIC i 167 



. 
1c1 

UOLOTILE ORGClNICS ANALYSIS DFITFI SHEET 
I 
I GW80248GRRE 

Lab N a m e 8  KT P I T  TSBUR GW - Contract: 3049A8 1 

Lab Codrt KTPFI Cas. No.: 94918 sas NO. I SDG N o .  I P 4 4 4 V  

Mat r i H I ( so 1 1  / w r t  mr) WRTER Lab Sarplr ID: 040216302 

Saarpls wt/vol: t g / r L )  ML Lab File ID: 6 1  1 0 a 7  M 
-- 

Love1 I (low/nrd) LOW Date Received: 1719% 

X Moisturrr not dac. bat. Rnalyredi 02/17/44 

Coluan: <pack/crp)  CRP Dilutian Factorr > , a  

... 

CFIS NO. 
CONCENTRRT I ON UN I TS 8 

COMPOUND <UQ/L o r  ug/Kg) uG/L 

004tU 
0.SlU 
e.21u 
0.41U' 
e. 1IU 
0.21u 
0.7 1%. 
0. i i u  
0.41u 
Ib.51u 
0.1lU 
0.2lU 
0.2lU 
8 . l iU  
0.21u 
0.1IU 
0 . E l U  
8.61U 
8- 1 IU  
8.41U 
0.31u 
0 . 1 I U  
0.eiu 
0.1 IU 
0 . 2 l U  
0.21u 
0.1 IU 
0 . 2 I U  
e. i I U  
0.21u 
0.21u 
0 . 2 I U  
e. 3 
0.2  

U 
U 
U 
U 

Q 

I 
I 
1 
I 
I 
I 
I 

I. I 1 

I 
I 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

I 
I 

'0 I I 

1/87 ffev 

- .  _,  ,-. . ..- . - , , . . . -. , , .. . 
~~~~ 



. 
0.21u I 
0. 2.1 u 1 
0.21u I 
B.elu I 
a.2ru I 
fB.SIU t 
fB.ZlU I 
8 . Z I U  I 
8 . 2 l U  1 
91. Z I U  I 
8 . 4 1 U  I 
0 .41U I 
d . Z l U  I 
fa. 31U I 
0 . 1  IU  I 

I 0 . 2 l U  
I @. 1 I U  

6 .31U I 
@ . Z I U  I 
8.21U I 
0 . 2 I U  I 
0.21u I 
0 . 2 l U  I 

1 I 1- I 

FORM I VOF) 1/87 I ' 



. . 
5 1 7 O  

1E €Pa S a W L E  w3 
VOLFITILE ORGFINICS RNRLYSXS DClTFI 8HEET 

TENTaTIVELY IDENTIFIED COMPOUND8 
I QW00ZOUrD 

Lab N m m r t  JT PITT-S H C o n t r a c t :  384918 I 

Lab Code: D F I  Cisr NO.: 94918 SFIS No.: SDG NO.: p444V 

M a t r i w r  (aoil/wrtor) )JRTFR Lib Sample IDa Q482163QL G 

Sampl. w t / v o l :  25.Q ( g / a L )  gII Lab Filr ID# 61182VM 

L r v r l  I (lon/sed) LOW Date  Rrceivod: 82/17/94 

J Moi8turer n o t  doc. D a t e  Rnrlytmd: 02/17/94 

Column (prck/crp> CLIP Dilution Fictorr A-0 

L 1. I UNKNOWN I 7.12 
I 2. I UNKNOWN I 7.62 
I 3. IUNKNOWN I 8-88 
I 4. 922-26-1 I HEPTQNE, 3,4-DXMETHYL- L 9-72 
I 5. I UNKNOWN I 19-64 
I 6.  I UNKNOWN I 23.74 
I I I 

I 
I 

0. 18lJ I 
8.4913 I 
0. 1 6 l J  I 

FORM I VOR-TIC 

I 



e a 
5071 
5071 
5 0 7 1  
5071 
5 4 7 4  
5474 
5971 
5971 
5971 
5974 
5974 
5974 
5974 
5 9 7 4  
5974 
5974 
6 2 7 4  
6 2 7 4  
6274 
6274 
6274 
6274 
6274 
6374 
6374 
63 74 
64 74 
6474 
64 7 4  
6574 
6574 
6574 
65 7 4  
6674 
6674 
6674 
6674 
6674 
6674 
6674 
6674 
6674 
6774 
6774 
6774 

CW WATER REAL CW01715WC 
GW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
GW WATER 
CW WATER 
GW WATER 
CW WATER 
CW WATER 
CW WATER 
GW WATER 
CW WATER 
CW WATER 
GW WATER 
CW WATER 
GW WATER 
GW WATER 
CW WATER 
CW WATER 
GW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
GW WATER 
CW WATER 
CW WATER 
CU WATER 
CW WATER 
CU WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
GW WATER 
CW WATER 
CW WATER 
CW WATER 

REAL GW01715WC 
REAL CWO1715WC 
REAL CWO1715WC 
REAL ,CWO 1 71 7UC 
REAL FW01717UC 
REAL GW01798WC 
REAL CWOl798WC 
REAL CWO1798WC 
REAL GW01720WC 
REAL CWOl?2OUC 
REAL GW01720WC 
REAL CWO172OWC 
REAL CWO172OWC 
REAL GWD1720UC 
REAL GW01720UC 
REAL GW01721WC 
REAL CWO1721WC 
REAL CUO1721WC 
REAL CWO1721WC 
REAL CWO1721WC 
REAL CWO1721WC 
REAL CWO1721WC 
REAL CWO1722WC 
REAL GW01722WC 
REAL GW01722WC 
REAL CWO1723WC 
REAL CWO1723WC 
REAL CWO1723WC 
REAL CWO1724WC 
REAL GWOl724WC 
REAL GW01724WC 
REAL CWO1724WC 
REAL CWO1725WC 
REAL CUO1725WC 
REAL GW01725WC 
REAL CWO1725WC 
REAL GW01725WC 
REAL CWO1725WC 
REAL CWO1725WC 
REAL GW01725WC 
REAL CWO1725WC 
REAL CWO1726WC 
REAL GU01726WC 
REAL CWO1726WC 

16-DEC-93  2 9 - D E C - 9 3  F I X  SUR VOA524.2 
1 6 - D E C - 9 3  2 9 - D E C - 9 3  F I X  SUR VOA524.2 
1 6 - D E C - 9 3  2 9 - D E C - 9 3  TRC VOA524.2 
1 6 - D E C - 9 3  2 9 - D E C - 9 3  TRC VOA524.2 
1 6 - D E C - 9 3  3 0 - D E C - 9 3  F I X  SUR VOA524.2 
1 6 - D E C - 9 3  3 0 - D E C - 9 3  F I X  SUR VOA524.2 
17 -DEC-93  3 1 - O E C - 9 3  FIX SUR VOA524.2 
1 7 - D E C - 9 3  3 1 - D E C - 9 3  F I X  SUR VOA524.2 
1 7 - D E C - 9 3  3 1 - D E C - 9 3  TRC VOA524.2 
1 6 - D E C - 9 3  3 0 - D E C - 9 3  F I X  SUR VOA524.2 
1 6 - D E C - 9 3  3 0 - D E C - 9 3  F I X  SUR VOA524.2 
1 6 - D E C - 9 3  3 0 - D E C - 9 3  F I X  SUR VOA524.2 
1 6 - D E C - 9 3  3 0 - D E C - 9 3  F I X  SUR VOA524.2 
1 6 - D E C - 9 3  3 0 - D E C - 9 3  F I X  T I C  VOA524.2 
1 6 - D E C - 9 3  3 0 - D E C - 9 3  RA1  VOA524.2 
1 6 - D E C - 9 3  30 -DEC-93  TRG . VOA524.2 
1 6 - D E C - 9 3  3 0 - D E C - 9 3  F I X  SUR VOA524.2 
1 6 - D E C - 9 3  30 -DEC-93  F I X  SUR VOA524.2 
16 -DEC-93  3 0 - D E C - 9 3  TRG VOA524.2 
16 -DEC-93  3 0 - D E C - 9 3  TRG VOA524.2 
16 -DEC-93  3 0 - D E C - 9 3  TRG VOA524.2 
16 -DEC-93  3 0 - D E C - 9 3  TRG VOA524.2 
1 6 - D E C - 9 3  3 0 - D E C - 9 3  TRG VOA524.2 
16 -DEC-93  31 -DEC-93  F I X  SUR VOA524.2 
1 6 - D E C - 9 3  3 1 - D E C - 9 3  F I X  SUR VOA524.2 
1 6 - D E C - 9 3  3 1 - D E C - 9 3  TRC VOA524.2 
1 5 - D E C - 9 3  3 0 - D E C - 9 3  F I X  SUR VOA524.2 
1 5 - D E C - 9 3  3 0 - D E C - 9 3  F I X  SUR VOA524.2 
15 -DEC-93  3 0 - D E C - 9 3  TRG VOA524.2 
1 5 - D E C - 9 3  3 0 - D E C - 9 3  F I X  SUR VOA524.2 
15 -DEC-93  3 0 - D E C - 9 3  F I X  SUR VOA524.2 
15 -DEC-93  3 0 - D E C - 9 3  F I X  T I C  VOA524.2 
1 5 - D E C - 9 3  3 0 - D E C - 9 3  TRG VOA524.2 
1 6 - D E C - 9 3  3 1 - D E C - 9 3  F I X  SUR VOA524.2 
1 6 - D E C - 9 3  3 1 - D E C - 9 3  F I X  SUR VOA524.2 
16 -DEC-93  3 1 - D E C - 9 3  TRC VOA524.2 
1 6 - D E C - 9 3  3 1 - D E C - 9 3  TRG VOA524.2 
1 6 - D E C - 9 3  3 1 - D E C - 9 3  TRC VOA524.2 
16 -DEC-93  3 1 - D E C - 9 3  TRG VOA524.2 
16 -OEC-93  3 1 - D E C - 9 3  TRC VOA524.2 
1 6 - D E C - 9 3  3 1 - D E C - 9 3  TRC VOA524.2 
1 6 - D E C - 9 3  3 1 - D E C - 9 3  TRG VOA524.2 
16 -DEC-93  3 0 - D E C - 9 3  F I X  SUR VOA524.2 
16 -OEC-93  3 0 - D E C - 9 3  F I X  SUR VOA524.2 
1 6 - O E C - 9 3  3 0 - D E C - 9 3  F I X  T I C  VOA524.2 

x 
x 
U F  

1,2-DICHLOROBENZENE D 103 x 

1,Z-DICHLOROBENZENE- 4 102 x 
r. 

BROMOFLUOROBENZENE 2 / 114 x 

U..l u m  
4 , loo  

1 ,2 -D lCHLOROBENZENE-D4~  80 x 
1,2-DICHLOROBENZENE-D4 J 83 x 
BROMOFLUOROBENZENE x 
BROMOFLUOROBENZENE x 

BROMOFLUOROBENZENE 

BROMOFLUOROBENZENE 

0.500 
0.300 
0.100 
0.100 
0.500 
0.300 
0.500 Y 
0.300 Y 
0.200 Y 
0.500 
0.500 
0.300 
0.300 

0.100 
0.100 
0.500 
0.300 
0.100 
0.100 
0.100 
0.100 
0.200 
0.500 
0.300 
0.100 
0.500 
0.300 
0.200 
0.500 
0.300 

0.200 
0.500 Y 
0.300 Y 
0.100 Y 
0.100 Y 
0.200 Y 
0.100 Y 
0.100 Y 
0.100 Y 
0.200 Y 
0.500 
0.300 

J 

J 

J 

'i 
1 



6374 
6374 
6374 
63 74 
6374 
6374 
6374 
63 74 
6374 
6374 
6374 
6374 
6374 
6374 
6674 
6674 
6674 
6674 
6674 
6674 
6674 
6674 
6674 
6674 
6674 
6674 
6674 
6674 
6774 
6774 
6774 
6774 
6774 
6774 
6774 
6774 
6 774 

CW WATER 
CW WATER 
GW WATER 
GW WATER 
GW WATER 
CW WATER 
CW .WATER 
GW WATER 
CW WATER 
CW WATER 
GW WATER 
CW WATER 
CW WATER 
GW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
GW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
CW WATER 
GW WATER 
GW WATER 

REAL GUD1722WC 
REAL CWO1722WC 
REAL CWO1722WC 
REAL GW01722UC 
REAL CWD1722WC 
REAL GW01722WC 
REAL CUO1722WC 
REAL CWO1722WC 
REAL GW01722WC 
REAL CWO1722WC 
REAL GW01722WC 
REAL GW01722WC 
REAL GW01722WC 
REAL CWO1722WC 
REAL CUD1 725WC 
REAL GW01725WC 
REAL CWO1725WC 
REAL CWO1725WC 
REAL CWD1725WC 
REAL CWO1725WC 
REAL CWO1725WC 
REAL GW01725WC 
REAL CWD1725WC 
REAL CWO1725WC 
REAL CWO1725WC 
REAL GWO1725WC 
REAL CWO1725WC 
REAL CWO1725WC 
REAL CWO1726WC 
REAL CWO1726WC 
REAL CWD1726WC 
REAL CWO1726WC 
REAL CWO1726WC 
REAL GW01726WC 
REAL CWO1726WC 
REAL CvOl726WC 
REAL GWO1726WC 

16-DEC-93 07-JAN-94 TRC 
16-DEC-93 11-JAN-94 TRG 
16-DEC-93 25-JAN-94 TRG 
16-DEC-93 25-JAN-94 TRC 
16-DEC-93 25-JAN-94 TRC 
16-DEC-93 25-JAN-94 TRG 
16-DEC-93 25-JAN-94 TRG 
16-DEC-93 25-JAN-94 TRG 
16-DEC-93 25-JAN-94 TRG 
16-DEC-93 25-JAN-94 TRC 
16-DEC-93 25-JAN-94 TRC 
16-DEC-93 25-JAN-94 TRC 
16-DEC-93 25-JAN-94 TRG 
16-DEC-93 25-JAN-94 TRC 
16-DEC-93 27-JAN-94 TRG 
16-DEC-93 27-JAN-94 TRG 
16-DEC-93 27-JAN-94 TRG 
16-OEC-93 27-JAN-94 TRG 
16-DEC-93 27-JAN-94 TRG 
16-DEC-93 27-JAN-94 TRC 
16-DEC-93 27-JAN-94 TRG 
16-DEC-93 27-JAN-94 TRC 
16-DEC-93 27-JAN-94 TRC 
16-DEC-93 27-JAN-94 TRC 
16-DEC-93 27-JAN-94 TRG 
16-DEC-93 27-JAN-94 TRC 
16-DEC-93 27- JAN-94 TRG 
16-DEC-93 27-JAN-94 TRC 
16-DEC-93 25-JAN-94 TRG 
16-OEC-93 25-JAN-94 TRC 
16-DEC-93 25-JAN-94 TRC 
16-DEC-93 25-JAN-94 TRC 
16-DEC-93 25-JAN-94 TRG 
16-DEC-93 25-JAN-94 TRG 
16-DEC-93 25-JAN-94 T R C  
16-DEC-93 25-JAN-94 TRG 
16-DEC-93 25-JAN-94 TRC 

DSMETCLP 
DSMETCLP 
DMETADD 
DMETADD 
DMETADD 
DSMETCLP 
DSMETCLP 
DSMETCLP 
DSMETCLP 
DSHETCLP 
DSMETCLP 
DSMETCLP 
DSMETCLP 
DSMETCLP 
DMETADD 
DMETADD 
DMETADD 
OSMETCLP 
DSMETCLP 
DSMETCLP 
DSMETCLP 
DSMETCLP 
DSMETCLP 
DSMETCLP 
DSHETCLP 
OSMETCLP 
DSMETCLP 
DSHETCLP 
DMETADD 

DMETADD 
DSMETCLP 
D SME T CLP 
DSMETCLP 
DSMETCLP 
DSMETCLP 
DSMETCLP 

OMETAOD 

ARSENIC 
SELENIUM 1 

LITHIUM 
SILICON 
STRONTIUM * 

ALUM1 MUM 
BAR I UM 
CALCIUM * 

I RON 
CIACNESIUM 
MANGANESE 
POTASS IUM 
SWlUM 
ZINC 
L I TH I UM 
SILICON . 

‘STRONTIUM I 

  ALUMINUM 
ANTIMONY 
BARIUM . ‘ 
CALCIUM 
COPPER 
IRON . 
MAGNESIUM 
MANGANESE 

SWIUn 
Z I N C  
L I TH I UM 
SILICON .. 
STRONTIUH 
BAR I UM 
CALCIUM’ , 
MAGNESIUM 
MANGANESE 
POTASSIW 
SWlUH 

,POT ASS IUH 

1 -20 UG/L 
226.00 UGIL 
104.00 UC/L 
7660.00 UG/L 
1060.00 UC/L 
85.30 UCIL 
16.20 UG/L 
106000.00 UWL 
11.80 UG/L 
34900.00 UGIL 
2.30 UG/L 
2090.00 UG/L 
107000.00 UG/L 
23.90 UGIL 
6.10 UGIL 
10300.00 UG/L 
236.00 UC/L 
252.00 UWL 
33.20 UG/L 
157.00 UC/L 
59900.00 UG/L 
4.70 UCIL 
335.00 UG/L 
6760.00 UG/L 
185.00 UCIL 
657.00 UCIL 
12000.00 UC/L 
22.10 UG/L 
3.60 UC/L 
11000.00 UGIL 
126.00 UG/L 
50.20 UC/L 
22400.00 UG/L 
4560.00 UG/L 
18.20 UG/L 
515.00 UG/L 
11400.00 UC/L 

B 
N 

B .  
E 

B 

B 
B 

B 

B 
B 

B 

B 

B 

B 
B 

E 

B 

10.00 
5 -000 
100.0 
100.0 
200.0 
200.0 
200.0 
5000. 
100.0 
5000. 
15.00 
5000. 
5000. 
20.00 
100.0 Y 
100.0 Y 
200.0 Y 
200.0 Y 
60.00 Y 
200.0 Y 
5000. Y 
25.00 Y 
100.0 Y 
5000. Y 
15.00 Y 
5000. Y 
5000. Y 
20.00 Y 
100.0 
100.0 
200.0 
200.0 
5000. 
5000. 
15.00 
5000. 
5000. 



. .  

SlTE #29 - North of Building 779 

Transformers 779-1, and 779-2 are located at this site just north of building 779 (Photo #29). The 
two transformers have leaked oil containing PCBs prior to being retro-filled and relocated several 
feet east and north respectively in 1987 according to a conversation with personnel from Utilities. 
The site is located approximately 40 feet south of IHSSs 138 and 150.8, and 300 feet southeast of 
MSS 121. There are concrete berms surrounding the site with rock and gravel fill surrounding the 
individual pads. 

Site #29 is prioritized as a Category 11. 

3-3 1 
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LOCATION 

PCB-29- I 

PCB-29-2 

PCB-29-3 

PCB-29-4 

PCB-29-5 

PCB-29-0 I 

SAMPLE 
NUMBER 

SS'e'eS's I ST 
SS00497ST 
SS00492ST 
SS00498ST 
SS00493ST 
SS00409ST 
SS00494ST 
SS00500ST 
SS00495ST 
ss0050 I ST 

'SS00S02St 
:ss00490sr, 

SAMPLE 
ANALY TECS: 

PCB. 
Pu, Am, U 
PCBe 
Pu. Am, U 
PCB. 
Pu. Am, U 
PCBb 
Pu, Am, U 
PCB. 
Pu, Am. U 
PCB. 
Pu, Am, U 

M A P  L E G E N D  

.. 

. .  . * .' ., . 
a .  . 

' . . .... . *. . . . , .  . . .  : ' L a *  - . . 
.. -.:. * . .. . . 

. . .  . . .  c 

. .  . .  
. .. ' .  . .  

. .  . -  

0 i c e t  is S O  

U . S .  D E P A R T M E N T  
o I E N E R G Y  

R o c k y  t l r t r  P l a n t  
G o l d e n ,  C o l o r i d o  

P R E L I M I N A R Y  P C  
I N V E S T I G A T I 0 N. 

SITE No. 2 9  

SIPTKHBIE 25. 101 
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S *  'ZOf' 9/13d 69S0' 
S *  r 190' 9/13d 29LSO' 
K. 

f0' 
20' 

S. 6SS' !)/I35 f92.L 
S '  P 69SO' O/13J 60910' 
1. S6S' 4/13d 193'L 

f0 .  
20' 
20' 

efz-HniHwm 
SSZ-HflIHWMIl 

3f 2- ' SS2 -Hn I H W M I l  
0 92/6S 2 - Hn I 110 1 flld 

132-Hn13113HW 

tm-ttniHvun 
SCZ- WI I IHVI f l  

9f 2 - ' Sf 2 -)In I HW Lln 
092/6S2 -Hn I1101nld 

132-Hn13113HW 

OcZ-HIIIHvPn 
SSZ-Hnl tIWPI1 

m- ' f fz -HnrHwIn 
092/6KZ-Hn I  NOlflld 

132-Hfll3 I13HW 
I32-Hn131P3HV 

. 

savu1 D U ~  H 16-inr-IO 
sawii O W  N 16- in r - IO  
sowii o i l  N 16-inr-IO 
s a v u  DMI N 16-inr-IO 
SOWMI D P ~  H 16-inr-io 

sawii OUI H 16-inr-IO 
savti O M I  H 16-inr-IO 
savii O ~ I  H 16- i i i r - io 
s a v M 1  DYI H 16-inr-IO 
savii DUI N 16-inr-io 

savui D P ~  H 16-inr-10 
savi1 I)PI H 16- inr - IO 
sawui D M I  N 16-inr-IO 
sowii 9 i 1  H 16-inr-10 
SUVUI 011 N w i n r - 1 0  
s a w  9111 H 16-inr-IO 

BSZ - m N v u n  s o w  DMI H 16-inr-IO 
sc z - Hi1 I tivin SOVPI 311 N 16-inr-IO 

SOVPI D M I  N w i r i r - i o  
0?2/6f 2 -Hnl HOll l ld  sawn1 OMI H 16-inr-io 

132-HIl13113HV savu1 D P I  N 16-inr-IO 

9SZ- 'Sf 2- Hnl nwun 
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lslosooss 
lsoosooss 
lsoosooss 
1soosooss 
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os 
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os 

os 
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os 
os 

os 
os 
os 
os 
os 
os 

62-03d 
62-034 
62-034 
62-036 
62-03d 

62-03d 
62-03d 
6Z-03d 
62 -034 
62 - 03d 

62- B3d 
62 - 03d 
62-034 
62 - 03d 
62 -03d 
62-03d 

IS66300SS . OS 62-034 
IS669OOSS . OS 62-83d 
15663OOSS OS 6Z-03J 

OS 62-035 1S663OOSS 
os 62-03d Is~6',noss 

I S0b'lOOSS 
1sn6'/ooss 
lS069OOSS 
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1R EPR SWPLE NO. 
VOLATILE ORGRNICS RNALYtiIS DFlTFL SHEET -. 

I 
I GW0rd44eGR 

Contract: 304918 I Lab Name: IT PITTSBURGH 

Lab Coder ITYR Case No.: 04918 SRS No.: SDG No. ; P462V , 

MatriHa (soil/wafer) WBTER Lab Sample ID: Gf40323604 

Sample wt/voll E 5 . Q  (Q/mL) ML Lab File ID: 6070373s ~ 

Level: (low/med) \ OW D a t e  Receivedr @3/18/94 

.X Moisture: not dec. Date Rnal yzed I 03/23/9+ 

0 A .  
. .. . 



. .. . -  

FORM I UOR 

0.2.u 
0.21u 
0. E I U  
0 . 2 I U  
0.81U 
0 , S l U  
0.2lU 
0 . 2 l U  
0 . Z I U  
0.21u 
0.41U 
0.41U 
0.21u 
0.31U 
0 . 1 l l . J  
0 . 2 I U  
ld, 31U 
0.31u 
0 . 3 l U  
0.2IU 
8 .  eru 
0.2lU 

' 0.3ll.J 

I 
t 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

1/67 a@+: 



- 
UOLFITILE ORGRNICS CINQLYSIS DGITFL SHEET 
TENTRTIVELY 1,DENTIFIED COMPOUNDS I 

I GW8844ZGR 
Lab Naae: I T  PITTSBURGH Contract I 304918 I 

Lab C o d e t  1lPR Case No.; 04918 SF16 N o . :  SDG No. :  P461V 0 
Matrix : s o i  1 / w s t  tr) WBTER Lab S a o p l s  ID: 940 333684 

Sample w t l v o l :  25.8 (g/BL) ML Lab File I D S  6078323s 

Level : (low/med) LOW Date Rccei ved : 4331 18/94 

% Moisture: not dec. Date Rnelyrcdr. 413/23/94 

Column (pack/cap) C W  Dilution Factor:  1.8 

! 
CONCENTRRTION UNITS:  

Number TICS found: J (ug/L or ug/Kg) U W L  

I I I I 1- I 

. .. , 

. FORM I UOFI-TIC 



J 
! 
i 
i COC~RFEW1919 ue/l 56?f April 5. 19% - 

TnA I. D. 0000-2621-001 0000-2621-004 I 
cust. LD. a~oo44ac~ . I QC DUP 1 
Coll. Date 13-m-94 f 17-MAR-94 

i 
I 

Aualyeie PCi/L +/- 2eig I pCi/L +/- 2eig pci/L +/- 2sig 
---I__-- ------------_ ------------ 

Croee A l p h a  239.800 38.004 I : 

1 
! 
I 

------- 
I GZOe8 Beta 209-100 20.482 

U-233,234 

I 
i 1 U-235 

I 0-238 
Sr-89,90 
PU-239,240 0.469 0.057 I 
m-241 1 0.150 0.052 f 

I I CO-137 
Txit ium 
Ra-226 
CII~-244 -----__----------------------------------------- 

8 

i 
I 
I i 

I 

..A 

. . .  



1CI 
VOLRTILE ORGFINICS CINQLYSIS DFITR SHEET 

I 
I GW884116GR 

Lab Name: IT PITTSBURGH C o n t r a c t  : 3049 1 B 1 -  

Lab Code: ITFCI Case No. I 414918 SRS No.: SDG No. I P461U 

Matrix: (soil/water) WCITER Lab Sample ID: 0441323603 

Sample w t / v o l :  25.0 (g/mL) ML Lab File ID: 6 10QIS24D 

L e v e l :  (low/med) LOW Date R e c e i v e d :  @ 3 / 1 8 / 9 4 #  

X Moisturea n o t  dec. Date Flnalyzed: 63/24/94 

! 



i 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 1- I 

U' . 8. i?lU 
O . 2 l U  
@.PIU 
0 . 2 l U  
fa. 2 I U  
8. S I U  
a, BIU.  
0 . 2 l U  
a. i2IU 
0.21u 
0 . 4 l U  
0.41U 
ld. i? I 1J 
0.31u 
a, I I U  
0.21u 
0. SIU 
0 , Z I U  
G\.31u 
0 . L ' I U  
8 . 2 I U  
8. eru 
0-31u 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

i 

. .. 

.. . . .  

. .. . 
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I €  EPR5SM+E NO. 
UOLRTILE ORGFINICS RNRLYSIS DRTQ SHEET 

TENTFlTIVfLY IDENTZFZED COMPOUNDS I 
GWlb8426GFI I) 

Lab Name: 1 Contract: 384910 

Lab Code: JTPFI Case NO.: 04918 SRS NO. I SDG NO-: P461U 

M a t  r i x : SP i 1 / w a b  cr 1 WGTER Lab Sample ID: GI48323603 

Sample wt/volr 25.0 (g/aL) MI Lab File ID: 6 100324Q. 

Level: (low/acd) LOW Date Received: 93/18/94 

% Moisturea not doc. Date Flnalyred: 9 3 / P 4 / 9 4  

Column (pack/cap) CnP Dilution Factor:  4 . 0  

CONCENTRRTXON UNfTSi 
Number TICS Pound: a tug/L or ug/Kgl UQ/L 

i 

I I 1 I 1 I 
I CR6 NUMBER I COMPOUND NFIME 1 RT I EST. CONC. I Q I 

I 1. 109-99-9 I T E T R R H Y D R O F U R R N  I 9.49 I B.27IJ 1 
j a o a n n ~ ~ m = e e ~ = = ~ u ) 3 = ~ = = = = = = = ~ ~ ~ ~ ~ ~ ~ ~ - r n ~ a ~ ~ = = ~ ~ ~ = a = a ~ = = = ~ = a = ~ = = = = = = = = = ~ ~ ~ - n ~ ~  

I * 2. 589-43-3 IHEXFINE, E, 4-DIMETHYL- I 17. 14 I 
I 3. 1872-16-8 I OCTFINE, e, 7-DIMETHYL- I ia.67 I 
I 4. 1072-16-6 JOCTANE, 29 7-DIMETHYL- I 19.25 I 
I 5. I UNKNOWN 1 19.74 I 
I 6 .  I UNKNOWN I 20.14 I 
I 7. I UNKNOWN I 20.37 I 
I 6 0  871-83-0 INONFINE, 2-METbiYL- 
I 9. I UNKNOWN 
I 10. IUNKNOWN QLKQNE 

I E0.99 I 
I 22.24 J 
I 24.84 I 

0. S8 
1. f 

0,31 
a. E 8  
8, si 
a. 34 

J I 
J I 
J I 
J I 

42 I J  
0.32l.J J 

l . 2 l J  I .. . 
1 I .  I I ’  I J 

. .. 

I 
I 

i 

FORM ;I VOCI-TIC 

I 
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VOLRTILE ORGRNICS ANFILYSIS DCITA SHEET 

EPA SAMPLE NO. 
G07G 

1 
I GW08425GQ 

Lab Namer I T  PITTSBURGH Contrac t :  304918 1 

SFIS No. : SDG N o . ;  P4hlU @ Lab Coder ITPa Case No. 1 04918 

Matrixr ( s o i l h a t e r )  a Lab Sample ID: Q405E3885 

25.8 (g/rnL) ML Lab File ID: 60BQ13E35 

L e v e l  : (lowlmed) LOW Date Received: 85/18/94 

X Moistur-e: not dec. Date Rnalyred: a5/23/9+ 

Column: (pack/cap)  GFIP Dilution Factor:  1-0 

Saspl e w t / v o l  I - 

. .. . 

1 
.\ 

i 
CPS NO. 

CONCENTRQTION UNITS: 
COMPOUND (ug/L o r  ug/Kg) UE/L R 

I I I 
. cI.41u 

8.zjJU 
0 . 2 l U  
(lr.41U 
0 . 2 l U  
ul.2lU 
8 . 2 I U  
VI.2IU 
8 * 4 1 U  
DZ1.SIU 
0 . 2 I U  
8.31U 
0.eru 
QI.i2lU 
0.LIU 
(6.21u 
El.2lU 
8 . 6 I U  
0 . 2 I U  
QI.41l.J 
0 . 3 l U  
@.el  
8 . 2 l U  
8.21U 
8 . Z I U  
Id.2lU 

' . 0 . 2 l U  
0.21u 
0.21u 
16.31U 
a.i?:u 
0 . 2 l U  
el.SIU 
0 . 2 l U  
0.21u 
w,L31u 

I 
1 
I 
I 
I 
I 
I 
I 

, I  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 1- I 
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I 
I 

, I  
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

' I  
I 
I - 

. .. . - 

FORM I Van P I 
c* . 
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TENTFIlIUELY IDENffFlED COMPOUNDS 
VOLRTILE ORGANICS QNRLYSIS DQTR SHEET 

EPR SAMPLE NO. 

Lab Namer I T  PITTSBURGH Contrac t :  3Q4918. 1 

-0 Lab Code: ITPR Case No. :  84918 SA6 No. t SDG No. : P4cZlU 

Matrix: tsoil/water) WCITER Lab Sample ID: Q48S23CIOS 

Sample wt/Vbl: 25.0 (g/aL) ML Lab File ID8 606QISi lSS 

L e v e l  : tlow/med) LOW Date R e c e i v e d :  0 3 / 1 8 / 9 4  

% Moisturea n o t  dac.  Date Rnalyreds 83/23/94 

Column (pack/cep) Cc)P Dilution Factor: 1.0 

Nunabet= TICS found! 8 
CONCENTRRTION UNITGr 
(ug/L or uq/Kg) UG/L 

I I 1 

I 

' FORM I VOA-TIC 1 

i 

1/87 Re+ , 
, 
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EGLLG ROCKY FLATS EG&G ROCKY FLATS 

SUBCONTRACTS ADMINISTRATOR CONTRACT TECHNICAL REPRESENTATNE 

* W. Bartholomew T. Lovseth 
h 

EGLG ROCKY FLATS 
WARP DESIGNEE 

M. Wood - 

-------- I- HEALTH AND S A F E M  MANAGER 

L I L 

T. Briggs 
(acting) 

I 
JACOBS ENGINEERING 

CONTRACT ADMINISTRATION 1 

I J. Freshwater, PE 

Proiect Sec re t a ry  
B. Strohrneler 

Records Maintenance Conespndence/Cornrnunlcatlons 
Report Produdlon 

QUALITY ASSURANCE MANAGER 

S. Hart, PE 

M. Tobin 
L 

I , ;' 

T. Oxford 
JACOBS ENGINEERING L 

HEALTH AND SAFETY 

D. Spruce*, HSSMSO 

H II, S Site SpecMc Tralnlng 
RADMNu Monltorlng 
Heat Stmrr Monltorlng . FlDLERSurveyr 
H 8 S Records 

Staff Resources 

. G. Janson, HSST 
R. Holmes, HSST 
C. Harlg, HSST 
J.B. Balrd, HP 

A 

Indicates primary individuals 

bb\warp\ng2-l 3/21/94 (aldus) 

K. Wahlberg* 
Slte Geologist OverslghtlCoordInatlon 
Data ManagementlRFEDS Entry 
Sample CoIlectlonRoggIng 
GeophyslcaUBorehole Camera Surveys 
ReportlGlSLOGGER 

Staff Resources 

J. Wight '  C. Harig S. Bell 
T. Wait' R. Holmes D. Landes 
G. Janson' D. Goeldner K Rogers . 
A. Ala1 D. Beaver P. McGlnnls 

Tie  rra Environmental 
K Miyoshi', PG K Pacheco 

PROJECT COST/SCHEDULE PERFORMANCE 

K. Cressman*, CCE 

Resource Loadlng 
Project Performance Reportlng 
Cost Analysis of Alternatlves 
WBS CodesAnvolce Docurnentatbn 
Monthly Accrual Reportlng 

Staff Resources 

J. Brells' T. Url 
E. Hjelle B. Davls 

I SUBCONTRACTORS 

Sonlc and  Auger Drllllng 
Geophyrlcal  bgglng  
Land Surveyors 

FIGURE 2-1 
PROJECT ORGANIZATION 

1994 WELL ABANDONMENT AND 
REPLACEMENT PROGRAM 

EG&G ROCKY FLATS PLANT 

I 2-4 
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WEST ACCESS 

I 

LEGEND 
A-BUILDING 122 

Occupational Health 
and onsite mediml 
facilities 

B-BUILDING 123 
Radiologiml Health 
(Lab, Records) 

C-BUILDING 331-F 
Fire Department 

D-CONTRACTORS YARD 

I DIST ACCESS I 

Rocky Fhts Phnt 

Figure 3-3 
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Rocky Fiats Plant 

WARP Location Map 

W.lb 11884 m d  11004 WM k 
611d M of 1ndI-n A m  on 
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Figure 3-4

Rocky Flats Plant
~ // 45101

ARPWind Energy
Site
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